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ADVERTISING, 
Hely, 5083. 

AERATED Liquids, Mineral Waters, Aerating, 
&c.—J. Prosser, 5021, 

AERIAL Machines, Acrostation, Balloons, &c. 
Jensen (com.)}, 5251. 

A1r-Enaines, &¢ —W. E. Gedge (com.), 
5042. T. Ashbury, H. Summer, W. Lres and R. 
W. B. Sanderson, 5188. W. R. Lake (com.), 
5198. <A. J. Bouit (com.), 5199. T. A. English 
and J. Sturgeon (com.), 5363. B. Russ, 5371. 
J. C. Mewburn (com.), 5506. J. Maynes, 5510. 

Arr, Gases, and Vapours (Pumping, Forcing, 
Exhausting, Compressing, &c.)—W. S. Wathins, 
5089. J. N. Moecrath, 5162. W. Morgan 
Brown (com.), 5233. T. A. English and J. 
Sturgeon (com.), 5363. C, Pilkington and 
J. Forrest, 5543. 

ALKALIES (Soda, Potash, Lithia, Ammonia.)— 
W. Young and G. I’. Beiiby, 5084. J. Wetter 
(com.), 5159. E. Carey and F, Hurter, 5412. 
A. M. Clark. (com.), 5481. 

ALUMINIUM (Salts), Alumina, Alum, &c. —H. 
A. Bonneville (com.), 5030. 

ANncHorRS (Marine), Lowering Auchors, Moor- 
ings,&c.—J. H. Kidd, 5448. 

ANTISEPTICS.—C. M. Piels'icker, 5153. 

—_— Plates, &c.—S. and 8. R. Chatwood, 
5322. 

ASPHALTE, Bitumen, Tar, 
Wetter (com.), 5159. 

Axes, Shafts, Bearings, Journals, Axle Foxes, 
&e.—T. W. Webb, 5052. W. L. Hunt, 5143. 
H. Wetherill, 5225. J. Rebecca, 5268. A. M. 
C’ark (com.), 5884. R. M. Cottrill, 5439. 

Banps, Be'ts, Straps, Chains, and Ropes for 
Driving Machinery, Belt Shippers, &c.—C. 
V. Boys, 5185. T. H. Brown, 5281. . 

Banps (Miscellaneous).—L. Binns, 5176. E. 
Jones, 5194. 

Baskets, &c.—W. Steinforth, 5006. 
J. Jubnson (com.), 5217. 

Batus, Bathing Appliances, Lavatories, &c. — 
G. G. Page and R. Nunn, 5058. W. Morgan 
Brown (com.), 52338. W. D. Scott-Moncrieff 
and W. Dodas, 5250. J. Bar lett, 5312. J. J. 
Tylor, 5383. 

Betts, Gongs, Ringing Bells, &.—A. W. 
L. Reddie (com.), 5124. i. G. Ellery and J. T. 
Gent, 5126. 

Breurs, Braces, Gart«re, Girths and Bands for 
Wear.—F. Hovender, 5043. KE. Jonee, 5194. 

Beveraces, Liqueurs, &c.—J. Prosser, 5021. 

BiacxineG, &c.—S. M. Bixly, 5430. 

BLEACHING, Decolourising, &« —H. C. Smith, 
9297. J. Gibson and J. Platt, 5330. J. A. 
Graham, 5366. J C. Mewburn (com.), 5471. 

Birowina Engines, Fane, Bellows, &¢.—C. 
J. Henderson, 5343. 

Boszins, Spools, Reels, Cop-tubes, &c.—J. 
C. Mewburn (som.), 5162. E. Tweedale, 5175. 
J. Clayton, 5286. 
eae ILERS, Coppers, Kiers, &c.—J. A. Graham, 


Bouts, Pins, Studs, Wrist Pins, &c.—J. 


Advertisements, &c.—A. J. 


Pit ch, &.—J. 


J. and 


Morris, 5123. H. Scott, 5289. R. Howorth 
5417. T. Hancock, 5489. 

Boots, Shoes, Leggings. Clogs, Cleaning 
Boots, Boot-jacks, &e.—G. Chamber, 5026. 8. 
Pulzer, 5069. A.C. Henderson (com.), 5147. 
T. Gare 5229. W. Morgan Browa (cow.), 5418. 
J. Wetter (com.), 5491. 

Bortne, Drilling, and Rifling, Gimlets, Augers 
Drills, Reamers, Boring Bits, Ratchet and other 
lraces.—G. F. Redfern (com.), 5082.. 

BotrLes, Bottle-stoppers, Capsules, Bottling 
and Decanting Liquids, Stopping and Opening 
Bottles, &e.—A. W. Abrahama, 5127. A. Olsson 
5150. J. Air: y> 5226. 


A. M. Davis, 5236. D. 
G. Joy, 5255. 


C. A. Stxhlin, 5260. J. J. 
Varley, 5333. H.H. Lak+(com.), 5342. 8S. M. 
Bixby, 5436. 


Boxes, Cases, Bins, Chests. Trunks, &«.—W. 
Sesinforth, 5006. Cropper (cx.), 5110. D. 
Vinall, 5133. J. A. Francie, 5323. A. M. Clark 
(com.), 5357. J. Rall, 5392. Q. Tydeman, 5493. 

Brackeis, &c.—A. M. Clark (com.), 5274. 

Bread, Hiseuits, &-.—C. DV. Abel (vom.), 
5329. E. A. Bryvges (com., 5358. J. Ball, 
5392. K. J. Danes, 5429. 

Breaks for Machinery, Stop Motions, &.— 
W. R. Lake (com.), 5240. 

Breaks for Railways, Tiam Cire, and Road 
Carriages, &c.—W. H. Beck (com.), 5051. E. 
Edwards (com.), 5113. P. G. Hepworth, 5317. 
T. Perkins, 5338. 

BrewinG, Treating Ma't, and Malt Liquors.— 
J. Blum 5294. 

Buicxs, Tiles, and Building Blocks, &c.— 
S. de la G. William:, 5132. 8. H. Sharp, 5139. 
A. Tuck, 5395. J. Weston, 5445. 

BrusHeEs, Brooms, Mops.—J. r, 5045. 
N. J. Holmes, 5059. E. Parr and J. R. Gibson. 
5109. J. J. Danks, 5394. 

Buckues, Clasps, &ce.—E. Jones, 5194. 

Flooring an? Roofing, Walls, and 
Ceilings, &c.—W. T. G olden and C. F. Casella, 
5107. 8. Hawkwesortb, 5472. L. A. Groth (com.), 
5508. 

Butrone, Studs, Sleeve Links, and other 
Dress Fasteners, Eyelets, Button Holes, Suli- 
tuires, &c.—S. Pulzer, 5069. J. N. Aronson, 
5173. T. Gere, 5229. Morgan Brown 
(com.), 5418. A. J. Bovit (com.), 5517. 

CaucunaTine, &.—J. Iwrey (com.), 5519. 

Canats, Rivers, Can+l Lcks, &c.—J. N. 
Moerath, 5293. 

CANDLES, Tapers, Wicks, Candlesticks, Night- 
lights, &¢.—J. J. Claret, 5208. 
Cans, Canisters, Tins, 

G. Joy, 5255. 

CARBURETIERS, Carburetting, Air, Gas, &c.— 
H. H. Lake (com.), 5130. G. A. Schoth, 5337. 

Carps, &c.—W. KR. Lake (com.), 5072. 

CarriaGEs, Cabs, Omnibuses, Waggons, Carts, 
Trucks, Perambulators, Barrows, Loading, Un- 
loading, and Tipping Carts, &c.—J. S. G. 
F. Horeher, 5046. G. H.C. Hughes, 5103. P. 
M. Juetice (com.), 5140. Sir H. Bessemer, 5171. 
H. Wetherill, 5225. KN. Hudson, 5246. J. 
Edwards, 5258. P. Hi gtor, 5325. W.H. 
S*. Aubin, 5326. A. Bettyer, 5579. RB. J. 
Dobbs and F. Davies, 5585. 

Casks and Barr: ls, Cask-stands, Vent-pegs, 
Tilting Caske, &e.—H. Hogg, 5114. D.G. Joy, 
5225. G.W. von Nawrocki (com.), 5296. 

Castors, &e.—S. B. and S. J. Whitfield, 5470. 

Castine and Mouldirg, Plast'c Compcs tions, 
V. Cunlife, 55380. 

CEMENT, Plaster, Mortar, and Concrete Ce- 
ments.—G. A. Biddis, 5426. 

CENTRIFUGAL Machises.—T. HB. F. Engel 
(com.), 5292. E. A. Brydges (com.), 5440. 


Drums, &¢.—D. 


Cuatins. Chain Cables, Shackles, Links, Swivels, 
&c.—F. H. Ward, 5102. S.S Sugden, 5389. 

CHarcoaL, Coke, Carbon, Lamp-Mack, Plum- 
bago, &c.—M. Builey, 5023. J. Hislop, 5054. 
P. Jens-n (com.), 5057. J.Jameson, 5057. J. 
Wetter (com.), 5159. W. R. Lake (com.), 5198. 
H. C. B. Shalders, 5353. J. E. T. Woods, 5400. 

CuEmicaL Compounds, Vessels, Apparatus, 
Manufactures and Processes (miscellaneous), &c.— 
W. R. Lake (vom.), 4580. G. Bacher, 4885. J. 
A. Graham, 5368. G. H. Botton and G. R. 
Wylde, 5403. 

Cuvucks, &:.—W. R. Lake (com.), 5462. 

Cisterns, Water Tanks, Reservoirs, Vats, &c.— 
W. T. Govlden and C. F. Casella, 5107. 

Crocks, Watches, Chronometers and other 
Timekeepers, Watch Keys, &.—W. Clark 5080. 
C. D. Abel (com,), 5111. J. Wetter (com.), 5136. 
J. Imray (com.), 5182. J. Gauter,5185. W.R. 
Luke (com.), 5241. W. R. Lake (com.), 5279. 
F. Wirth (com.), 5331. 

CorFFEE, Cocoa, and Tea; Cvffee-pots, Tea- 
pot:, Urns, &.—H. J. Haddan (com.), 5034. 
B. Tydemsn; 5493. §. P. Wilding (com.), 5505. 

Cotumns, Pillars, Pedestals, Posts, &¢.—J. 
C. Johnson aud R. Martin, 5019. 

ConFECTIONERY, Pastry, Sweetmeats, &c.—W. 
Siamfortb, 5006. 

Cooxino, and Apparatus used in Cooking, &e. 
—J. Reynolds, 5467. 

Copyine, &c.—C. R. Bail ie Hamilton, 5039. 
J. Wetter (com.), 5271. J. Brookes, 5345. 

Cuvuet, Liqueur, and similar Frames Condi- 


‘ment Receptacies, Toast Racks, Egg Cups.—J. 


Hall, 5056. 

CutrinG, Sawing, Planing, and Carving, &c.— 
B. Walt-r, 5024. G. Weston, 5069. W. Palmer, 
5163. J. Y. Johnson (com.), 5217. J. Wetter 
(com.), 5314 J. F. Allen, 5335. A. M. Clark 
(com.), 5357. W. Lee, 5360. J. Wetter (com.), 
5376. A.J. Lebmann, 5386. H.H. Like (com), 
5516. 

CyLinpEKs and Rollers, Covering Cylinders 
and Rollers.—B. Walker, 5161. 

Di-1nFecTInG, Deodorising, Fumigating Appa- 
ratus and Compositions, &.—W. Morgan 
Vrown (com.), 5233, Petri, 5303. F. J. 
Austin, 5446. 

and Rectifying.—J. P:osser, 5021. 
J. Jamevon, 5032. J. 5054. G. R. 
Hislop, 5252. J. Blum, 5294. J. A. Graham, 
5368. 

Doors, Gates, and Door Furniture.—T. H. 
Colline, 5115 A. J. Boult (com.), 5125. H. 
Weatherili, 5225. J. Edward, 5258, R. Chap- 
man and J. Hibbert, 5266. W.H. St. Aubir, 
5326. R. V. Pawley, 5476. 

Drains, Sewers, Gutters, Gratings, Gulleys, 
Ditches, ‘Ti:aps, Sinke, &.—E. Green, (O41. 
H. Collins, 5115. W.N. Hutchinson, 5393. 

Dresses, &c.—S. Stott, 5500, 

DryinG cr Desiccating, Expeliing Moistures, 
&ce.—D. Fox and A. Wheeler, 5189. H. C. 
Smith, 5297. 

Dyes, and Printing Co.ours, Dyeing and Stain- 
ing, &c.—J. Gibson and J. Piatt, 5330, W. R. 
Like (com.), 5320. J.C. Mewburn (com ), 5471. 
W. E, Gedge (cow.), 5513. 

EARTHENWARE and Porcelain, Ceramic Wure 
Terra-cotta, &c.— C. Barlow, 5169. J. U. John- 
son, (com ), 5497. 

Execrriciry, Galvanism, and Magnetism, and 
their Application.—L. Campbe'l, 5114. H.J. 
Haddan (com.) 5035. F. H. Varley, 5055. N. 
J. Holmes, 5059. J. S. Fairfax, 5060. A. F. 
Hills, 5078. E. Jo.es, 5092. KR. Hammond and 
L. Goldenburg, 5097. M. Bauer, L. Bronard 
inl J. Aveel, 51/4. P R. de F. d'Humy, 5108, 
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S. P. Thompson, 5122. E. W. Torr, 5129. B. 
J.B. Mills (com.), 5148. B. J. B. Mills — 
5149. J. D. F. Andrews, 5158. F. Wirth (com.). 


5170. H.F. Joel, 5181. R.H. Woodley and H. 
F. Joel, 5183. J. Formby, 5,200. J.E. T. 


Woods, 5205. W. R. Lake (com.), 5241. A. 
Reckenzann, 5254. T. Welton, 5265. W. R. 
Lake (com.), 5276. W. R. Lake (com.), 5279. 
W. R. Luke (com.), 5280. H. Mayhew, 5304. 
J. Wetter (com.), 5315. W. J. Temple and T. 
F. Hobbs, 5359. P. R. Allen, 5287. <A. Parkes, 
5388. P. R. Allew, 5414. H. Woodward, 5421. 
H. Wooiward, 5422. R. E, B. Crompton, 5438. 
C. Maynard, 5492. C. D. Abel (com.), 5518. 
Exvectric Light.—M. Bailey, 5023. H. H. 
Lake (com), 5050. A. Mackean (com.). 5098. 
P. Cardew, 5195. W.R.Lake (ec 5142. F. 
L. Willard, 5174. J. Jamneon, 5346. H.C. B. 
Shalders, 5353. J. M. Boulton, J. Probert and 
A. W. Soward, 5373. J. E. T. Woods, 5400. J. 
Muirhead and T. M. Collett (com.), 5409. C. 
Maynard, 5492. Baron E'phinstone, C. W. 
Vincent and J. Cottrell, 5495. A. Swan, 5504. 
N. K. Cherrill, 5566. W. Cunliffe, 5580. 
Engines, &c.—C. F. Varley 


5015. C. F. Varley, 5016. C. F. Varley, 5017. 
T. P.. Thompson, 5122, B. J. B. Mills (com.), 
5148. 


Enve.ores (Postal).—R. B. Hayward, 5029, 
W.R. Leake (com.), 5309. R.B. Hayward, 5425. 
EK. Edwards (com.), 5463. 

Erasers, &c.—L. Wolff, 5515. 

ExcavatinG and Dredging, Embankments and 
Tunrels, &¢.— J. N. Moerath, 5257. G.N. Key 
and G. Lowrie, 5501. 

Exp.ostve Compounds, Nitro-cellulose, Pyroxy- 
line, &¢c.—R. Hannan and E. J. Mills, 5323. 

Fasnics, Elastic Fabrics, &c.—A. C. Hender- 
son (com.), 5147. J. Wetter (com.), 5408. 8S. 
Hawksworth, 5472. C. B. Warner, 5486. 

Fences, Fencing, Hurdles, Railings, Palings, 
&e.—E, A. Brydges (com.), 5156. 

Fipres (Obtaining and Treating).—J. Shinn, 
5232. H.C. Smith, 5297. J. A. Graham, 5365. 
A. J. Boult (com.), 5101, J. Wetter (com.), 
5408. C. B. Warner, 5486. 

Fitters; Filtering, Purifying, and Clarifying 
Liquids, Distilling Water. Softening Water.— 
F. G. Lynde, 5008. G.F. Redfern (com.), 5036. 
W. Muirhead, 5154. F. A. Bonnefin, 5207. 8. 
Walter, 5285. J. Blum, 5284. F. VTetri, 5303. 
G. H. Bolton and J. R. Wylde, 5403. J. 
Wetter (com.), 5407. W. P. Thompeon (com.), 
5450. J. We'ter, 5455. 

Finisuineo and Dressing Woven Fabrics, Yarns, 
and Threads, &c.—O. Imray (com.), 5009. J. 
Littlewood, 5334. W. Lee, 5360. 

Fine-Arms, Guns, Ordnance, Gun Carriages, 
Targets, Rifle Practice, &c.-.-A. H+nrr, 5273. 

Frre-Escares, &c.—J. Wetter (com.), 5116. 

Frre- Paces, Stoves and Ranges, Fenders and 
Fire-Irons, Fire-Guards, &e«.—A.M. Clark (com.), 
5165. J. Wetter (com.), 5186. A. J. Boult 
(com.), 5239. J. G. Whyte, 5310. J. Bartlett, 
5312. C.J. Henders 5343. KR. Crane, 5347. 
S. Slater, 5496. 

Frreworks.—R. Harman and E. J. Mills, 
5323. 

Fisuinc, Fishing Tackle, &c.—G. Read, 5211. 

Fioor-ctotus, &c.—S. Hawksworth, 5472. 

Fives and Chimneys, &c.—J. Wetter (com.), 
5186. P. A. Bayle, 5235. 

Fruits (Dried).—U. Fox and A. Wheeler, 


5189. 
(Artificial), Fire-lighters, &.—C. E. 


Hail, 5018. J. Jameson, 5498. 

Furnaces and Fire-boxes, Supplying 
with Fuel.—C. Landreth and J. Renis, 5134. 
J. Welter (com.), 5159. T. Layton, 
D. Healey, 5203. H. Swoboda, 521 es 
Boult (com.), 5239. F. J. Cheesbrough, 5290.. 


W. Mowatt, 5295. W. Hackney and J. W. 
Wailes, 5344. W. Felton, 5411. 
FURNITURE, Bedsteads, Tables, Cabinets, 


Chairs, Desks, Wardrobes, Upholstery, Cabinet- 
work, &c.—M. Jawson, 5053. F. P. Atkinson, 
5178. R. G. Hodgetts, 5301. A. Pratt, 5456. 
W. Keen, 5460. S. B.and 8S. J. Whitfield, 5470. 
A. J. Boult (e»m.), 5517. 

Games and Exercises, Billiards and Bagatelle 
Markers and Indicators fur Games, Gymnastic 
Apparatus.—W. R. Lake (com.), 5072. J. 
Welter (com.), 5377. C. Green, 5391. G.T. 
vedfern (com.), 5419, 

GAKDEN ImMpLEeMENTs.—T. H. Gillott, 5396. 
“(7as, Gasometers, Holders, and Ret rts.—J. 


Hi-lop, 5054. Jensen (-om.), 5075. W. 
Young and G, T. Beilby, 5084. H. H. Lake 
ceoni.), 5130, J. Wetter, (com.), 5159. T. 


7 


| 5332. T. Thomas, 5349. 


Lavton, 5172. C. C. and W. T. Walker, 5221. 
H. Swoboda, 5214. C. Estcourt, 5230. H. E, 
Newton (com.), 5264, G. A. Schoth, 5337. B. 
Ruas, 5372. 

Gas and other Burners, &c.—H. and T. A. 
Greene, 5094. A. M. Clark (eom.), 5165. A. 
H. Robinson, 5238. G. A. Schoth, 5337. 

Gas Reenulators, &-.—J. F. Stephens, 5405. 

Guass (Making and Treating) and its Applica- 
tions.—W. Kennedy, 5283. A. J. Nash, 5324. 

Guiycertne.—J. Imray (com.), 5112. W. P. 
Thompson (com.), 5466. 

Governors for Engines and Machinery.—W. 
P. Thompson (com.), 5037, T. Browett and H. 
Lindley, 5227. 

Gratin and Seeds (Treating, &c.)—W. 
R. Lake (ecm.), 5308. J. H. C. Martin, 5334. 
K. J. Dance, 5429. W. R. Lake (com.), 5537. 

GreenHovuses, UHothouses. $Coneervatories, 
Forcing Pits, and Frames.— W. T. Goolden, and 
G. F. Casella. 5107. 

GrinvinG, Crushing, and Disintegrating Corn, 
Grain and Seeds, and Dressing Flour.—G. 
Fiechter (com.). 5160. W. R. Lake (com.), 
ns W. R. Lake (com.), 5318. R. Young, 

482. 

Grinpinc, Crushing, Pulverising and Disinteg- 
rating Miscellaneous Substances.—G. Dalton, 
5128. E. Fiechter. (com.), 5160. C. Aitchison, 
5381. J. Nicholas, 5454. 

GrinpineG and Polishing, Smoothing and Sur- 
facing Emery, Sand, and Glass Papers, Cloths, 
&o.—J, V. Hope, 5299. 


Grinpinc and Swarpeninc, &c.—T. H. 
Gillott, 5396, 

Gums, Resin, &c.—J. E. T. Woods, 5205. 

GutTTapercHaA.—J. E, T. Woods, 5205. A. 


Parks, 5388. 
Shaving, 
J. Holmes, 5059. 
Hammers, Hammering, &c.—J. and T. A. 
Boyd, 5988. 
Harsovrs, Breakwaters, Piers, &.—G. G. 
Page and R. Nunn, 5058. R. Rose, 5090. J. 
and T. Kirkcaldy, 5484. 


Pomades, &c.—N. 


Harness, Saddles, Curbs, Whips, Releasing | 


from Harness, Grooming Horses, Nosebags.— 
J.C. Mewburn (c»m.), 5033. 

Hats.—A. M. Clark (com.), 5274. 

Heatixec, Warming, and Evaporating, Obtain- 
ing »nd Regulating Heat, &c.—P. Jensen (com.), 
5075. H. and T. A. Greene, 5093. W. T. 
Whiteman (com.), 5193. W. Morgan Brown 


(com.), 5233. A. H. Robinson, 5238. J. H. 
Topham, 5247. J. Bartlett, 5312. KE. P. 
Chaimsonovitz, 5332. T. Perkins, 5338. C. R. 
Stevens, 5435. 

Hinces, &c.—J. Dver, 5155. 

Hoist3, Jacks, Lifts, Winches, Cranes, 


Capstans, Windlasses, Raising, Lowering and 
Moving Heavy Bodies, Raising from Mines.—A. 
W. L. Reddie (com.), 5077. H. Garland and R. 
Bennet’, 5244. S. S. Sugden, 5389. J. S. 
Stevens, C. G. Major and T. W. Barber, 5398. 
W. Allan, 5402. G. M. Key and G. Lowrie, 
5501. 

Hooks, Rings, &¢c.—S. Pulyer, 5069. 

Horst Shoes, Shoeing Horses, Shoes for Ani- 
mals, &c.—W. Morgon-Brown (com.), 5243. 

INDIARUBBER, &c.—J.E. T. Woods, 5205. A. 
Parkes, 5388. 

Injectors, Ejectors, Jet Apparatus, &¢.— 
W. A. Beck (com.), 5061. P. A. Bayle, 5235. 
C. Nelson, 5397. 

INsecrs and VERMIN (Destroying), &¢c.—C. 
B. Warner, 5486. 

INsuLATING, &c.—M. Bauer, L. Brouard and 
J. Ancel, 5104. C. W. Torr, 5129. B. J. B. 
Mil's (com.), 5149. J. E. T. Woods, 5205. J. 
Wetter (com.), 5315. W.J. Temple and T. F. 
Hobbs, 5359. A. Parkes, 5388. 

JEWELLERY, &c.—E. Jones, 5194. 

Keys, Wedges, Cotter:, &c.—L. Williams and 
D. Edwards, 5452. 

Knives, Forks, Table Cutlery, Knife Cleaners, 
&c.—H. H. Lake (com.), 5516. 

Lace.—L. Marceui!, 5382. R. J. 8. Joyce, 
5434. 

Lamps, Lanterns, Chandeliers, Gaseliers, Lamp 
Furniture, Lighting and Extinguishing Lamps, 
Ariificial Light, Producing Light, Candlestick:, 
Candelabra, &c.—T. Thorp, 5204. H. Swohoda, 
5214. A.H. Robinson, 5238. H. Defries, 5249. 
A. M. Clark (com.), 5274. E. P. Chaimsonovitz, 
J. Ungar, 5362. J. 
Thomas, 5426. G. and E. Atkins, 5447. 

Leatuer, Treating Hides and Skins, Parch- 
ment, Currying, Tanning, Cutting, and Orna- 
menting Leather.—M. Bauer, J. Brouird ani J. 


Ancel, 5104. T. Gare, 5229. W. A. Birlow 
(com.), 5261. ; 

Liresvoys, &c.—R. B. U. H. J. Duncay 
5210. F. Wolff (com,), 5511. 

Limz and its Compounds, Calcium.—p. 
Jensen (com.), 5075. S.delaG. Williams, 5139. 

Liguips, &c.—S. Watkins, 5089. F. H. T 
Engei (com.), 5292. G. H. Bolton and J, R. 
Wylde, 5403. J. Maynes, 5442. 

Locks, Latches, Bolts, Lock Furniture, Kers, 
P. M. Justice (com.), 5140. J. Edwards, 525s, 
T. Scourfield, 5458. 

LooxinG G!lasses, Mirrors, &c.—J. Fisher and 
T. Wolstencroft, 5374. 

Manouts, &c.—J. P. Rothwell, 5361, 

Manure; Treating Sewage.—B. D. Healey. 
5203. S. Walter, 5285. F. Petri, 5303. J. H, 
Wood (com.), 5339. 

MatcueEs, Fuzees, Pipe and Cigar Lights, &c, 
—J, A. Francis, 5328. 

MATHEMATICAL, Surveying, and Astronomical 
Instruments.—C. R. Baillie Hamilto», 5039. J. 
Wetter (com.), 5271. A. M. Clark (com.), 5341. 
J. Imray (eom.), 5519. 

Mepats, &°.—A. J. Boult (com.), 5517. 

Mepicrines, &c.—E. Parr and J. R. Gibson, 
5109. W. Morgan Brown (com.), 5233. 
Welton, 5265. 

&c.— J.C. Mewbnrn (com.), 
5316. A. K. Huntington, 5399. 

Merats (Casting, Moulding, &-.)—J. and 
T. A. Boyd, 5088. HE. Peyton and C. Burley, 
5215. F. Asthower, 5298. J. V. Hope, 5299. 
T. Morgan (com.), 5514. 

Merate, (Coating, Plating, &c.)—A. J. Boult 
(com.), 5065 B. J. Mills (eom.), 5149. J. 
Mangnall, 5177. J. E. T. Woods, 5205. A.J. 
Boult (com.), 5300. J. Wetter (com.), 5315. J. : 
A. Graham, 5367. 

(Cutting, &c.)—B. Walker, 5021. 
J. Morris, 5123. J. Wetter (com.), 5314. A, J. 
Lehmann, 5386. J.D. Morrison, 5106. 

Merats (Forging), &¢.—L. Richards, 5145. 
B. Walker 5161. J. V. Hope 5279. S. and S. 
R. Chatwood, 5322. J. D. Morrison, 5403. W. 
F+lton, 5411, F. Asthower aud I. Bicheroux, 


5449. 
Mertats (Smelting, &c.)—Lord Penzance, 
5025. P. Jensen (com.), 5075. C. Linireth 


and J. Renis, 5134. E. F. Gorenson, 5151. J. 
Welter (com.), 5288. W. R. Lake (com.), 5:90. 
W. Felton, 5411. L. A. Groth (com,), 5509. 

Meters, Measuring Liquids and Fluids, &c.— 
J. C. Mewburn (com.), 5068. J. A. Muller, 
5192. 

Mitx, &c.—G. Kenworthy, 5336. M. E. and 
O. E. Pohl, 5437. 

MininG, Boring and Blasting Rock, Raising 
from Mines, Getting Coals, Draining, Lighting, 
and Veniilating Mines,x—W. D. Scott Moaciieff 
and W. Dodds, 5250. G. Kenworth, 5336. B. 
Tydeman, 5493. 

Morive-poweR Machines, Obtaining Motive 
yower, &c.—G. D. Garvie and G. Wood, 5020. 
M. P. W. Boulton and E. Perrett, 5047. W. H. 
Avis,5079. KR. Arenty, 5099. T. 8S. Green- 
away and A. Kitt, 5101. C. Cizzis, 5477. L. 
L. Hollier ani G. Asher, 5503. 

Movu.tpinos, &>.—L. A. Groth (com.), 5503. 

Music, &c.—G. D. Garvie and G. Wood, 5020 
A. Banjer, 5287. W. Booth, 5432. W. H. 
Squire, 5469. W. Fischer, 5483. 

Nats, Spikes, Bolts, Rivets, Screws, &c.-- 
A. J. Boult (com.), 5517. 

NxckTIEs, Scarfs, Bows, Cravats.—G. Schu- 
bert, 5190. E. Jones, 5194. 

Nets, &c.—G. Read, 5211. 

Noxious Gases (Preventing) &c.—J. N. 
Moerath, 5162. 

Nuts and Washers.—A. J. Boult (con.), 4688. 
aA. Se.tt, 5289. R. Howortb, 5417. T. Hancock 
5489. 

or Lubricating, &c.—J. Deletbrey 
(com.), 5133. W. L. Wise (com.), 5379. P.M. 
Justice (com.), 5416. 


Fatty Matters, Grease.—F. C. Glas:r, 
5044. J. Hislop, 5054. A. Parkes, 5388. J. 
Longman, 5464. W.P. Thompson (com.), 5466. 


ORNAMENTING, &c.—C. Barlow 5169. R.G. 
Hodgetts, 5301. A. J. Nash, 5324. A. Tuck, 
5395. J. Wetter (com.), 5445. A. J. Boult 
(com.), 5517, 

Ovens and Kilns.—P, Jensen (com.), 5075. W. 
T. Goolden and C. J. Casella, 5107. 8. delaG. 
Williams, 5132. C. D. Abel (com.), 5329. E. 
A. Brydges (com.), 5358. 

Oxipation, (Preventing) &c.—I. Mangaall> 
5177. T, and T. Kirkaldy, 5484. 
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Pacxinec Pistons, &c.—H. W. Johns, 5428. 
C, Wheeler, 5490. 

Goods, &c.—A. W. Abraham:, 5127. 
W. T. Whiteman (com.), 5195. W. P. Thomp- 
son (com.), 5370. 

Paints, Colours, Varnishes, &c.—J. Culmer, 
5045. 

Parer Pasteboar), Mache, Paper 
Ilangings. —W. Muirhead, 5154. Anderson 
and T. C. rmic, 5180. F. Wrigley and J. Rubert- 
son, 5201. B. Schoof, 5352. J. A. Grabam, 
5365. C. Aitchison, 5381. T. Sowler and W. 
Pattison, 5444. 

T'rcs.—A. M. Clark (com.), 5274. 

Pens, Penholders, Pencils, Pencil Cases, 
Cc. A. Drake, 5305. W. R. Lake (com.), 5461. 

PootocraPHy and Photographic Apparatus, 
&e.—H. H. Lake (com.), 5131. 

Pictures, Portraits, &:.—J. Fisher and T. 
Wolstencroft, 5374. A. J. Boult (com.), 5431. 

Pires, Tubes, and Syphons: Joining Pipes.— 
J. C. Johnson and R, Martin, 5019. E. Green, 
5041. J. Wetter (com.), 5186. G. Little. 5202. 
W. Morgan Brown (com.), 5333. E. Nunan, 
5272. T. Perkins, 5338. W. N. Hutchinson, 
5393. C. Wheeler, 5490. T. Morgen (com.), 
5514. J. Hunt and T. E. Mitton, 5520. 

PrEsERVING Food, &c.—C. M. Pielsticker, 
5153. D. Fox and A. Wheeler, 5189. J. Y. 
Johnson (com.), 5219. W. H. Thew (com.), 
5269. G. Kemworthy, 5336. W. P. Thompson 
(com.), 5370. M. E. and E. Pohl, 5437. H. 
H. Lake (com.), 5516. 

Printine and ‘l'ransferring: Type and other 
Surfaces for Printing, Composing, and Distribut- 
ing Type.—R. Browr, R. W. Burnes and J. Bell, 
5086, S. Cropper(com.), 5100. J. Gibson and 
J. Platt, 5330. §. Pitt (corm.), 5346. R. B. 
Hayward, 5424. PVP. Stuart, 5441. T. Sowler 
and W. Pattison, 5444. W. W. Taylor, 5474. 

PROPELLING Carriages,&c.—J. Wright (:om.), 
5119. A. Reckinzaun, 5354. 

PropeLLInG Machinery, Transmitting Power 
and Motion, Converting Movements.—W. Muir- 
had, 5154. ° W. R. Lake ‘com.), 5240. H. 
Thresher. 5350. J. Noad, HW. Blackwell and H. 
Bunkell, 5369. 

ProrpELLInG Ships, Propellers, Paddle- wheel, 
and Screws.—W. Tate, 5212. J. Y. Johnson 
(com.), 5218. J. R-becea, 5268. 

Pumps, Pumping and Forcing Liquids, Pump- 
ing and Rsising Water and other Liquids, 
Pumps, Pisions, and Packing.—T. S. Green. 
away and A. Kitt, 5101. F. A. Bonnefin, 5207. 
W. Morgan Brown (cum.), 5233. C. Nelson, 
5397. 

Puncuine, or Perforating, &.—C,. Anderson 
and T. Curmic, 5180, <A. J. Lehmann, 5386. 
J. D. Morrison, 5406. 

Racs, &c.--B. P. Heyworth, 5040. E. Davies, 
5067. C. Aitchison, 5381. 

Raitways, Carriages, Coupling, Uncoupling, 
and Altering Positions of Carriage and Engir.es.— 
M. P. W. Boulton and F, Perret’, 4047. A. 
W. L. Reddie (com.}, 5677. ‘I. Smith, 5117. 
J. Wright, 5119. P. M. Jus ice (com.), 5140. 
Sle H. Bes-emer, 5171. H. Wright and J. 
Pethick, 5267. H. P. Hogton, 5325. ‘I’. Scour- 
field, 5458. P.G. B. Westmacott, 5480. 

Raitway, Permanent Way, Rail Joints, Chairs 
and Sleepers, Portable Railways, Atmospheric 
Kailways, Switches, Puins, Crossings, aud 
Turn-tubles, &¢.—J. Morison and R. Armstrong, 
9038. A.W. L. Reddie (com.),5077. J. Wright, 
(com.), 5119. L. Rebards, 5145. L. Williams 
and D, Fdwards, 5452. E. N. Molesworth-Hep- 
Worth, 5453. W. Pedler, 5499. E.N.M. Hep- 
wortb, 5587. 

Keapinc and Mowing, &c.—W. Me J. 
Cranston (com.), 5191. T. H.G.lott, 5396. 

REFRIGERATING and Freezing, Cooling Liquids, 
Making Iver, &e.—J. K. Kilbourn, 5076. J. 
Y. Jchoson (com.), 5219. ‘T. D. Kyle, 5256. 

KrGistEKIne, &c.—J. A. Muller, 5192. S. H. 
and J. C. Bosweil, 

Retorts.—J. Hislop, 5054. 

Roaps, Paths, &¢.—J. H. Wood (com.), 5339. 

Rovs and Bars.—W, L. Hunt, 5143. 

Rores, &c.—J. H. Nute, 5057. J. Wright 

(com.), 5119. H. W. Johus, 5428. S. Hawk- 
worth, 5472. 
_ Sewixe and Ewmbroidering.—S. Pitt (com.), 
2062. G. Biowning, 5179. F. Simmons, 520y, 
O. Schmiit, 5413. W. R. Luke (com.), 5451. 

SHEARS, &c.—A. J. Boult (com.), 5375. 


and Boats, &«.—A. J. Boult (com.), 


5270. A. Pawley, 5476, J. and Kirkaloy, 


Surps’ Boats (Lowering) &c.—M. Burke, 5223. | 


S. S. Sugden, 5389. 


Surrs Raising, (Sunken or Wrecked).—A. M. 
Clurk (com.), 5385. 

Suints, Collars, &c.—J. Wetter (com.), 5213. 
J. W. Frost, 5216. 

SucTties, &c.—F. O. Schmidt, 5413. 

Sirtine, Sorting, and Separating, &c.—W. 
R. Lake (com.), 5318. 

Teacuinc, &c.—J. Wetter, 5231. 

Tevecrarus ; Telegraph Printing Apparatus.— 
R. C. Johnson and R. Martin, 5019. H. G. 
Ellen and J. T. Gent, 5126. J.G. Lorrain, 5i64. 
H. Alabaster and T. E. Gatehouse, 5166. J. 
Imray (com.), 5182. G. E. Vaughan (com.), 
5278. C. Green, 5391. 

Tents, &c.—S. Schever, 5287. 

Tickets, Labels, &c.—A. Ellison, 5302. C. 
A. Drake, 5305. 

Tituinc and Cultivating, &c.—E, Edwards 
(com.), 5012. A. Clarke, 5022. T. Hodgkinson, 
5120. E. Savage, 5242. F. Proctor, 5248. S. 
Walter, 5284. F. Proctor, 5321. J. Clark-on, 
5443. 

Topacco and Snuff, Cigars, Cigar-Hvulders, 
Pipe and Cigur-lighters, Smoking Pipes, Tobacco, 
Pouches, &.—G. Weston, 5096. G. Howard 
(com.), 5479. 

Toois, &.—J. F. Allen, 5335. 

Urnotsteny, &c.—H. M. Tarratt,5100. A. 
M. Clark (com.), 5274. 

VatveEs, lups, Stop Cocks, Plugs; Regulating 
the Flow and [Tressure of Fluids.—J. Dunbar, 
5011. G. A. Biddie, 5027. 4H. and T. A. 
Gieene, 5095. W. H. Noseley, 5144. J. Form- 
by, 5200. A. W. Quinlan, 5502. 

WasuHinG, Cleansing, and Wringing Fabrics, 
Yarns, and Muaterials.—H. C. Smith, 5297. 

WeavinG, Braiding, Plaiting, Preparing for 
Weaviog, &c.—T. M. Bykes and J. Hinchliffe, 
5007. ‘I. Singleton, 5049. J. Challinor, 5118. 
T. H. Brown, 5281. G. H. Snowden and O, 
Ball, 5475. 


*,* The above List is prepared from the Patent 
Records by Mr. T. Morgan, Secretary of the 
Inventors’ Pa.catright Association, Limited. 


THE Lakes oF Norru Awmerica.—It 
appears by the measurements recently taken 
by Government surveyors that the great 
lakes of North America boast the following 
vast relative capacities :—Lake Superior is 
335 miles in length, and its greatest, breadth 
is 166 miles; mean depth, 688 feet; eleva- 
tion, 827 feet; area, 52,000 square miles, 
The greatest length of Lake Michigan is 
200 miles; its greatest breadth 10S miles, 
but it is generally very narrow as compared 
with Lake Superior ; mean depth, 690 feet ; 
elevation, 506 feet; area, 23,000 square 
miles. The greatest length of Lake Huron 
is 300 miles ; 1ts greatest breadth 60 miles ; 
mean depth, 600 feet; elevation 254 feet ; 
area, 20,000 square miles. The greatest 
length of Lake Erie is 250 miles ; its greatest 
breadth, 80 miles; mean depth, 84 feet; 
elevation, 261 feet; area, 6,000 square miles. 
The greatest length of Lake Onturio is 180; 
its greatest breadth is 65 miles; its mean 
depth is 500 feet: elevation, 261 feet; area, 
6,000 square miles. The total of these five 
great lakes is 1,265 miles, covering au area 
of upwards of 135,000 square miles, thus 
aitoting natural advantages for navigation 
beyond any other part of the world. 


A combined fish plate and nut lock has 
been patented by Mr. Daniel Faulkner, of 
Paris Crossing, Ind. ‘The inner fish plate is 
of the ordinary construction, and the outer 
is thicker and extends to the top of the rail, 
having on its lower edge a flange forming 
an acute angle with the plate. A key, beveled 
on its lower side to fit the angle, has on its 
upper side a series of recesses corresponding 
with the bolts in the rails, one of which is 
the form of an acute angle, the others being 
square. When the nuts of the rails are 
turned square the key is driven under lock- 
ing them. The nut over the angular recess 
is turned to fit the angle, locking the key in 
jts place. 


eviews. 


THE DOOMED COMET AND THE 
WORLD'S END. 

“The Doomed Comet and the World's End.’’ 

By J. A. WEstWoop OLIVER. Published 


by Wyman and Sons, 74-76, Great Queen 
Street, London. 


Tue title of this pamphlet, like some others 
on the subject of comets, is of a sensational 
character not to be commended. There is, 
however, in the contents, no attempt to prove 
either that the comet is actually doomed, or 
that the world is rapidly coming to a violent 
end. And although the reasoning employed 
may be somewhat loose, still the conclusions 
drawn are of a different character to what 
will be most naturally inferred from the 
title. Our own views on the absorption of 
comets by the sun will be found in an article 
of the present number. 


SUBMARINA. 


‘*Submarina.” Published by Yates, Alex- 
ender, and Shepheard, 21, Castle Street, 
Holborn, London. 


AN anonymous pamphlet intending to be 
humorously satirical on the subject of the 
Channel Tunnel. The degree of success in 
this direction will, we think, depend in a 
great measure upon the sympathy of the 
reader. For ourselves, neither the humour 
nor the satire produced any disastrous 
results. We believe we must be slightly 
lacking in appreciation of such qualities. 


MEN OF GENIUS AND UNHAPPY 
MARRIAGES. 


* Men of Genius and Unhappy Marriages.” 
By Henry Franks, Manchester. 


TuIs is an essay on arather extraordinary 
subject. It was first read before the Man- 
chester Literary Clzb, and is reprinted from 
the Manchester Quarterly. Its object is to 
shew that men of genius are utterly unfitted 
for the marriage tie. Whether Mr. Franks 
has entirely proved his position or not we do 
not care to say, but he has certainly made 
out a strong prima facie case. There is 
much in the paper to interest literary men 
and students of human nature, especially 
humanity of a certain exalted order. 


ABSORPTION OF METALLIC OXIDES 
BY PLANTS. 


FRom a series of experiments by F. C. Phil- 
lips, he states that it seems safe to cenclude— 

1. That healthy plants grown under 
favourable conditions may absorb through 
their roots small quantities of lead, zinc, 
copper, and arsenic. 

2. That lead and zinc may enter the 
tissues in this way without causing any dis- 
turbance in the growth, nutrition, and func- 
tions of the plant. 

3. That the compounds of copper and 
arsenic exert a distinctly poisonous influence, 
tending, when present iu larger quantity, 
to check the formation of roots, and either 
killing the plant or so far reducing its 
vitality as to interfere with nutrition and 
growth. 

In the case of the heavy metals, copper, 
zinc, arsenic, and lead, it seems to be pro- 
bable that their oxides may, under certain 
circumstances, become deposited in the 
tissues of the plant. As to the manner in 
which this takes place, authorities differ. 

It is supposed by Freytag and others that 
plants absorb all soluble matters indiscrimi- 
nately, through their numberless rootlets, 
that the absorption of poisonous metals 
causes no disturbance until a certain degree 
of concentration is reached, when the plant 
rapidly withers and dies; that plants are 
therefore spared the sufferings of chronic 
poisoning, but are very susceptible to acute 
poisoning, which is invariably fatal; while 
it is held by others that plants absorb only 
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such elements as are essential and nutritious, 
refusing to take up what is poisonous or 
innutritious; metallic compounds found in 
the analyses are therefore to be traced to 
atmospheric deposit adhering externally. 

The theory of Freytag seems to have the 
weight of facts in its favour, and if it is pos- 
sible that crops may become charged in this 
way with poisonous elements of the soil, it 
becomes a matter of the highest importance 
that wherever there is danger of such im- 
pregnation the most efficient means be em- 
ployed for its aversion ; for soil once impreg- 
nated with copper, lead, and zinc, may year 
after year bear crops poisoned in the same 
manner. 


FISHING FOR RATS. 
A NOvet mode of catching rats is thus 
described in the American Angler. ‘The 
writer says that a person having the patience 
of most fishermen can have much sport in 
hooking the vermin. 

The warehouse adjoining his place of busi- 
ness is infested by these “ file-tails,” and our 
friend may be seen in the early spring, and 
late fall, on an occasional evening just after 
dusk, seated at the back window of his 
counting-room (overlooking the yard of the 
warehouse), with an ordinary rod in hand, 
strong linen line, and a spring hook, com- 
monly called a “ sockdolager.” baited with a 
lump of fresh beef, patiently waiting for a 
bite. It does not tarry long nor does it 
consume itself in nibbles, but with a hungry 
snap the bait is seized and the hooks of the 
sockdolager impales the rat, when the ex- 
citement commences. 

A lusty rat is no mean antagonist at the 


- end of a pliant pole and ten feet of line, and 


his plunges, twistings, and straight-away 
dashes are more perplexing to the angler, 
than the leaps, surges. and sulkings of the 
gamy trout or bass. The rat is gererally 
landed, after seascnable sport, and killed by 
a blow from a bludgeon. 

In this connection we may state that 
thousands of small hovks are bought by 
sugar refiners for ratting purposes. The 
hooks are baited with small pieces of beef on 
cach, and then distributed about the build- 
ing. The rats swallow beef and hook—the 
first is digested, the latter is not—death of 
course results. Tho remedy is said to be in- 
fallible. 


THE CONTRACTION OF METALS IN 
MELTING, 


F. Nres and A. Winkelmann have examined 
the density of metals in a solid and in a 
liquid state, and find that, contrary to the 
generally accepted views on the subject, 
many melted metals expand when they 
solidify. The results of their experiments 
are embodied in a paper contributed to 
the Munich Academy of Sciences. Tin, 


slowly and carefully heated to its melting | 


point, 2,265 degrees Celsius, floated on 
melted tin, and rose to its surface even after 
it had been submerged. By attaching 
pieces of copper to the floating tin it was 
found that the increase of density by melt- 
ing over solid tin was 0°7 per cent., a differ- 
ence which is almost as great as that 
between tin at the freezing and the boiling 
point of water. Lead and cadmium did 
not yield as decisive a result. Zinc, how- 
ever, behaved like tin, but showed onlya 
contraction of 02 per cent. In the case of 
bismuth the floating test is very easily 
carried out, as this metal shows as much as 
3spercent. Copper and iron showed a slight 
difference, the peculiarity in the case of iron 
being well-known, and having been the 
subject of elaborate investigations by Wright- 
son in England. 


M. Burca, writing on the disinfecting and 
antiseptic action of copper, says that workers 
in copper, bronze, &c.. enjoy a practical im- 
munity against cholera, typhoid fever, &c. 


DU:\BURY’S TENSION MOTION. 


THE apparatus which we are able to illus- 
trate is the invention of Mr. Yates Duxbury, 
junr., of Over Darwen, Lancashire, and is 
likely to be of a very useful character, for 
the special purpose it has in view. 

It is applicable to tapeing or slashing 
machines, for the preparation of yarn for 
weaving, and also to paper or other machi- 
nery, as a friction or tension motion to 
regulate the winding-on of delicate fibres. 
In winding on motions for such purposes as 
hitherto mostly employed, the beam or roller 
on which it is intended to wind the yarn, 
paper fibre, or other analogous material, is 
suitably attached to a revolving apparatus 
carrying a friction plate. The driving-pulley 
is also attached to apparatus carrying 
another such friction plate, revolving paral- 
lel to the former one. These plates have 
their opposing faces prepared with flannel or 
other substance, so that when brought to- 
gether by means of a screw-boss and inter- 
mediate spring, they form the frictional 
apparatus, as is well under- 
stood. 
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The apparatus shown is in lieu of the 
screw and spring hitherto used for the pur- 
pose of applying tensional driving as above 
described. It will be at once seen that the 
improvements consist in the application of 
a weighted lever, capable of exerting a 
known amount of pressure upon the friction 
pletes, and which pressure is determined by 


the position of the weight on the lever arm, | 


whereon it may be slided to any point, and 
fixed by means of a thumb-screw. 

For the sake of clearness the friction plates 
are not shown, but the shaft carrying the 
same passes between the forked lever B. 
The pulleys AA form anti-friction bowls, 
pressing upon the plates aforesaid. These 
pulleys are carried by the lever BB’, whick 
is fulcrumed upon the swive! E, to allow of 
the bowls following any deflections or varia- 
tions in the plane of the disc’s revolution. 


motion D to the double-armed lever C, the 
long arm of which carries the weight. — 

There can be very little doubt that such 
a motion must be a great improvement upon 
the screw and spring now in vogue, and that 
its adoption will greatly reduce the amount 
of breakage of yarn or other fibre during 
tensional operations. Indeed, we are in- 
formed that in all the cases where the inven. 
tion has been yet applied this very desirable 
result has been attained. 


RECENT AMERICAN AND FOREIGN 
PATENTS. 


Mr. Francis J. Carney, of Brooklyn, N.Y,, 
has patented an improved stewn valve. The 
valve plug is threaded externally, and is 
provided with two or more side openings. 
The valve box is threaded internally, and is 
of such size that the valve plug screws into 
it. Suitable devices are provided for pack- 
ing the valve stem. As the valve plug is 
never entirely removed from the port no 
foreign matter can enter between the sides 
of the plug and the port, and the valve re- 
mains tight. 

Mr. John M. Taylor, of Fredericton, Can., 
has patented an improved window for loco- 
motives, cabs, steamboats, pilot-houses, &c. 
The window consists of a frame fitted with 
two sashes, glazed with glass or other trans- 
parent material, and a heating coil of pipe 
arranged between the glasses. The heating 
coil has an inlet and exhaust connection 
with the boiler, and keeps the window 
heated and free from ice and snow. Mr. 
Taylor has also patented a device to enable 
the engineer of a locomative to see ahead 
clearly when the engine is enveloped in 
smoke and steam. A funnel-shaped pipe 
projects from the cab window, ahead of the 
smoke stack, suflicient to prevent the snow 
thrown up by the plough from obscuring the 
front. The front end is closed with a 
window, and the tube and window are 
heatcd by steam pipes connected with the 
boiler. 

Mr. John Gates, of Portland, Ore., has 
patented improved devices for operating the 
valves of direct acting steam pumps. The 
steam and pump cylinders are of the usual 
construction, the connecting piston rod 
having the usual block for operating the 
valve mechanism, consisting of two parallel 
bars pivoted to and connected by upright 
bars pivoted near their centres on the frame 
of the pump. The lower parallel bar is pro- 
vided with adjustable stop blocks, against 
which the blocks on the piston press to move 
the bars, and the upper bar is hinged to the 
valve stem. Novel devices are provided for 
reversing the engine and regulating the 
throw of the valve. 

Messrs. Thomas A. Lewis and George W. 
Call, of Urbana, IIl., have patented improve- 
ments in t wo-wheel cultivators. The culti- 
vators are so constructed that they may be 
used with or without a tongue as the nature 
of the work may require. The wheels are 
so attached that they may diverge laterally 
to allow the axles and cultivator beams to 
maintain their proper relations to the beam 
of the cultivator. Devices are also provided 
for regulating the depth of the ploughs, and 
for raising the ploughs from the ground for 
transportation. 

Improvements in armatures for dynamo- 
electric machines have been patented by Mr. 
Henry B. Sheridan, of Cleveland, O. The 
armature core is a hollow iron ring nearly 
square in its cross section, and is provided 
with ribs that cross its periphery, and their 
tapering ends are bent over and secured to 
the sides of the core. The helices are wound 
around the ribs and are held in place by 
plates secured by screws to the outer sides 
of the ribs. With this construction the 
greatest possible part of the helices, 1s 


The end of the lever B’ is connected by link- | brought into the magnetic field. 
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GRADUATES OF TECHNICAL 
SCHOOLS AND THEIR 
PRACTICAL KNOWLEDGE. 

By Evw. DAvip HEARN, M.A., D.C.L. 


Tur desirability of providing technical in- 
struction for the operatives of this country 
has been frequently urged in the columns of 
the SCIENTIFIC REVIEW, yet the advantages 
that would result seem to be almost ignored 
by both employers and employed, and this 
apathy is encouraged by the constant efforts 
made to undervalue the opinions of graduates 
of technical schools by attempting to bolster 
up the crude, and often erroneous, views of 
those whose whole instruction has been 
limited to the rule-of-thumb teaching of the 
workshops. The Mining School graduate, 
for example, is by these non-progressive 
individuals regarded as inferior to the man 
whose knowledge has been obtained only by 
the breaking of ground, or otherwise work- 
ing in, it may be, a single mine; and thus a 
course is pursued which is obstructive of 
mining prosperity, and therefore alike in- 
jurious pecuniarily to shareholders and to 
working miners. The same observations, 
mutatis mutandis, would apply to all branches 
of industry ; but to simplify the argument 
Mining School students will alone be con- 
sidered. 

The importance of combining practice with 
science has always been strongly urged, and 
cannot be too energetically insisted upon ; 
but when it becomes a matter of selection 
between the Mining School graduate and 
the illiterate ‘‘ captain,” who, giving him the 
benefit of every doubt, is fit only for the 
position of foreman of a gang of unskilled 
labourers, it is not difficult to see that the 
choice must necessarily fall upon the former. 
Hence the number of Cornislmen placed in 
control of foreign mines year by year 
diminishes, and even the centres of inining 
prosperity are but too certainly removing 
from districts controlled by these mere 
labour-foremen to those where technical 
training and scientific knowledge are brought 
to bear in the management of the mines. 
Little, it is true, could be said in favour of 
attending a Mining School in London where 
there are no mines, and where the student 
fresh from the provinces finds so many 
attractions in the shape of amusements, that 
his exercises become irksome; but there is 
nothing to excuse the Cornish miner for his 
neglect to obtain even the slightest scientific 
instruction offered him at home. 

Acknowledging the fact that Cornish 
miners, although they may have reached the 
position of managers in Cornish or Devon 
mines, do not possess that scientific know- 
ledge which would justify capitalists in en- 
trusting them with the control of mines, or 
in accepting their opinion upon mining ques- 
tions not connected with their own mine or 
district, it will be well to enquire whether 
there is similar absence of combined practicai 
and scientific knowledge on the part of 
Mining School graduates, of whom those of 
the Clausthal Royal School of Mines in 
Hanover may be taken as representatives, 
just as Cornishmen have been taken as re- 
presentatives of the labour-foreman class of 
managers. The professed object of the 
Clausthal School is to afford students an 
opportunity of obtaining such technical and 
scientific education as will qualify them to 
become managers of large mining and metal- 
lurgical works, and it will be seen that the 
Clausthal authorities do not fail to recognise 
the fact that science without practice is 
Worthless. Hence admission as Bergaka- 
demiker or merely as Hospitanten depends 
upon the decision of the director, this 
(ecision being guided by the candidate’s 
ability to show that he is sufficiently pre- 
pared to profit by the lectures and instruc- 
tion which will be offered to him. 

: As to his theoretical knowledge it must 
ve such as is obtainable in a first-class public 


School, or in one of the Prussian trade | 
| 


schools. Practical miners who have a so:und 
acquaintance with elementary mathematics 
have no difficulty in becoming Bergaka- 
demiker at once. But none can become 
Clausthal graduates with theory alone; if 
they have had no previous practical training, 
the school givesit them by compelling them 
to attend the practical preparatory course, 
the aim of which is to give those persons 
who wish to be admitted to the School of 
Mines but are wanting in the practical pre- 
paration for it, an opportunity of becoming 
acquainted with mining, ore dressing, and 
smelting, so far as is necessary to enable 
them to understand the lectures relating to 
those subjects. The course lasts 24 weeks, 
one-third of the time being devoted 
to each subject respectively. ‘The fee for 
each branchis 18 marks, or about £2 12s. 6d., 
for the three. Each branch has a special 
teacher who directs the instruction of the 
students. ‘The studentsin the practical pre- 
paratory course are occupied at the works 
on week days from six a.m. till noon, The 
special teacher provides them with a quali- 
fied overseer or workman for special instruc- 
tion. The afternoon is devoted to the pre- 
paration of a journal. Once a week the 
teacher who conducts the course gives a lec- 
ture on the work done and that proposed to 
be done next, looks through the journals, 
and fills up any gaps there may be in the 
knowledge of his students. 

It is only now that the student begins to 
count terms in the School of Mines, and it is 
evident that he will have as much sound 
practical knowledge as a mere working miner 
could obtain in several years, if the latter 
enter the mine asa recipient of wages, so 
that the admission to the School of Mines, 
though the Bergakademiker should not 
attend a single lecture, would be an evidence 
that he is not without some practical know- 
ledge. As to the scientific portion of the 
training the value of it has never been ques- 
tioned even by the strongest opponents of 
technical schools ; the sole charge has been 
that the students lacked the previous prac- 
tical preparation to enable them to profit 
from the lectures. There are two sessions 
of about five months in the year, and the 
fees are 180 marks (about £9), exclusive of 
a charge of 140 marks (£7) for apparatus and 
reagents, and the student has to provide all 
glass and porcelain vessels as well as the 
sroaller requisites. The standing of the pro- 
fessors—such as Prediger for mathematics, 
Hoppe for experimental physics, Hampe 
and Wiinderlich for chemistry, and so on— 
is beyond question; and the entire curri- 
culum is admirably arranged, so that the 
student who leaves the Clausthal School with 
the certificate of having satisfactorily com- 
pleted the course will certainly be able to 
hold his own, and will, without doubt, 
possess that combination of practice with 
science so much demanded. It is technical 
education given upon this principle that has 
ever been advocated in the SciENTIFIC 
REVIEW, and this is the kind of technical 
education which must be provided to enable 
England successfully to compete with 
foreign rivals, and to protect the interest of 
both capitalist and artisan. 


DISINFECTION BY Hot Arr.—Koch and 
Wolfhugel, in experiments made to deter- 
mine the disinfecting power of hot air, were 
led to the following conclusions: 1. Bacteria 
are destroyed by being exposed to a tempera- 
ture of a little over 100° C. for an hour and 
a half. 2. Spores of brewer’s mould require 
for their. destruction an exposure for the 
same time at 110°-115° C. 3. Bacilli are 
killed only by three hours’ exposure at 140° 
Cc. 4. The heat of hot air penetrates 
articies so slowly that in three or four hours’ 
heating at 140° C. of small objects, such asa 
bundle of clothes, &c., disinfection was not 
secured. 5. Five hours’ heating at 140° C., 
necessary to certain disinfection, does serious 
injury to most articles. 


— 


- 


DESTROYING INSECTS UNDER 
GLASS. 


THE following method, says the Revue 
Horticole, has given most satisfactory results, 
and the inventor, M. Boizard, gardener to 
Baron Rothschild, at Paris, assures us that 
success is infallible—at least for three years 
during which he has been experimenting 
with it it has been so with him. He says: 
‘‘ Having procured two quarts of tobacco 
juice, I boil it over a slow fire on a furnace 
in the house. An hour and a half or two 
hours afterward, the liquid being reduced to 
about one-third its bulk, becomes viscid and 
almost solid, when, after having diluted it 
into one quart or 1} quarts of water, I boil 
it more quickly until all get converted into 
vapour and fixed in the form of dew on every 
portion of the plants. I remarked no 
damage done, not even among the most 

nder plants, such as Adiantums, young 
plants of Blechnum braziliense, Coleus, &c 
Nome young fronds of Adiantum alone 
suffered, but it should be added that they 
were on the stages.” If danger were appre- 
hended in the case of certain plants, they 
might be taken out or their safety assured 
by meaus of paper caps; and if it wasa | 
question of flowers or fruits, similar precau- 
tions might be taken to preserve them. M. 
Boizard assures us that no insect can resist 
this treatment, and that a greater portion of 
them do not appear again for six months. 
In the case of such as reappear quickly, it is 
easy to renew the operation, but then one 
quart of tobacco juice and one quart water 
will suffice. This method is as economical 
as any other, and M. Boizard says that it is 
possible to remain in the house during the 
operation without being inconvenienced 
thereby. 


PHOTOGRAPH OF AN EXPLOSION, 


TuE United States Engineers recently photo- 
graphed the explosion of a wreck, which was 
blown to pieces by submarine charges of 
dynamite, to ascertain, among other things, 
how long the spectacle really lasted. The 
result was exceedingly interesting. There 
were six cameras employed, and the instant 
of the explosion, as also the several instants 
when the exposures were made by shutter, 
were electrically timed by a chronograph. 

A photograph taken one-tenth of a second 
after the explosion showed the vessel broken, 
and a column of water 70 feet high; a photo- 
graph secured 1°5 seconds after the instant 
of explosion showed a column of water 160 
feet high; a third photograph, taken 25 
seconds after, showed the column at its full 
height of 180 feet, while fragments of 
wreckage were in the air, but none had fallen 
to disturb the surface of the water; a fourth 
picture, taken 3'3 seconds after, showed the 
column falling, and the surface of the water 
disturbed ; whilst a fifth photograph, secured 
4°3 seconds after, showed that all was over. 
—WNScientific American. 


VEGETARIANISM.—Experiments have been 
recently made by Herr Craner on the nutri- 
tion of a man in his sixty-fourth year, who 
had practised vegetarianism since be was 
eleven. The author arrives at these con- 
clusions :—The regime of vegetarians affords 
food which is, both in absvlute amount of 
nutritive matter, adequate to maintenance of 
bodily and mental functions, and in relative 
ratio of mixture sufficient. It suffices, how- 
ever, for prolongation of life only because it 
depresses the quantity of vegetables by in- 
troduction of animal albumen in the form of 
milk and eggs. Yet this reyime, where too 
great loading of the digestive system is to be 
avoided, is too dear to be recommended for 
sustenance of large bodies of men, as in 
poorhouses, barracks, and prisons: and, on 
the other hand, it is an eminently unpracti- 
cal method of feeding man, since for the 
same price may be provided a much larger 
quantity of mixed, and therefore more 
utilisable food. 


| 
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Slonthly HMotices, 


Bridges.—The largest and oldest chain bridge in the world ig 
said to be that of Kingtung, in China, where it forms a perfect 
road from the top of one mountain to another. 

Deep Mines.—The deepest mine in the world, according to Prof, 
H. Hoefer, is the Przibram silver mine in Bohemia. The lowest 
depth is nearly 3,300 feet below the surface. At this depth the 
temperature of the rocks is only 75°00° F., and the temperature of 
the air 76°3° F. 

Distinguishing Spurious Honey.—A solution of 20 parts of honey 
in 60 parts of water mixed with alcohol gives a heavy white pre- 
cipitate of dextrine if glucose has been added, while genuine honey, 
if treated in the same manner, merely becomes milky. 

A floating Telephone Station.—Experimerts have been made at 
Havre, France, to test a system of telephony between the Roads and 
thecity. They have been so successful that it has been proposed to 
form a pontoon structure at a distance from the land, on board of 
which public telephones should be placed for use by the shipping 
in communicating with the land. 

Mica Face Masks.—It is reported that the mica face masks made 
by Herr Raphael, in Breslau, are proving very beneficial to work- 
men exposed to great heat, acid fumes, flying sparks, or fragments 
of stone or metal. The mica plates are fixed in metallic frames, 
protected with asbestos. The masks cover the eyes more effectively 
than mica spectacles do, and the whole face as well. The neck 
and shoulders may at the same time be protected by a fireproof 
cape of asbestos or other proper material. The space between the 
masks and the face allows the use of inner glasses for improving 
the vision or shadiug the eyes. The tough and flexible mica pre- 
vents the breaking of the glasses by heat or flying fragments. 

Malarial Germs.—The cause of malarial diseases is said to have 
been discovered by Prof. Laveran, a French physician, of Val-de- 
Grace. It is a very minute organism, named by him Oscillaria 
malaria. M. Richard, who announced the discovery in fhe French 
Academy of Science, has found tliese microbes in all the fever 
patients of the Philippeville hospital in Algeria. These are located 
in the red blood-corpuscles, and completely destroy their contents. 
They can easily be rendered visible by treatment with acetic acid, 
but otherwise it is difficult to detect them in the corpuscles. They 
look like a necklace of black beads, with one or more projections, 
which penetrate the cell of the corpuscle, and oscillate or move 
like whips. 

Lake Constance —The shrinkage of Lake Constance, in Switzer- 
land, owing to the extraordinary dryness of last winter, has brought 
to light many interesting relics. Among them there are bone and 
flint implements, harpoons, pottery, many specimens of which are 
intact, clubs, baskets, arrows, field tools, and animal remains. 
Among the latter are skeletous of the bear, the bison, and the 
moor-ben. The discovery also includes a considerable quantity of 
oats and wheat in a good state of preservation, and a remarkably 
perfect and artistically executed stag horn harpoon. The relic, 
have ull been removed to Frauenfeld, ar.d added to the collection 
of the Local, Historical, and Natural History Society, which is now 
the richest in lacustrine objects in the Helvetic Confederation. 

City and Guilds of London Institute—The programme of tech- 
nological examinations for the session of 1882 83 of the City and 
Guilds of London Institute has been issued. It acknowledges 
much difficulty in obtaining good technical teachers. The Institute 
now holds examinations in forty-two different subjects. The 
cential building in Exhibition Road is rapidly approaching com- 
pletion, and it is expected that when opened it will largely increase 
the supply of good technical teachers. Why? 

The Transmission of Power to a Great Distance.-—M. Deprez 
communicated the results of his experiments on the transmission of 
power to a great distance to the Académie des Sciences on the 9th 
ult. He used two telegraph wires between Miesbach and Munich, 
a distance of fifty-seven kilomatres. In a first experiment work 
equal to half a horse-power per second was got directly at Munich, 
with a velocity iu the Miesbach machine of 1,500 turns a minute, 
More than 6) per cent of the work expended was recovered, tie 
receiving machine working a centrifugal pump to feed a cascade. 
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WASTE LANDS. 


Ir will doubtless be admitted by all persons, that in countries 
like Great Britain and Ireland, whose geographical situation is 
purely insular, and where there are no boundless prairies to which 
the surplus population can go and expend their energies, it is of 
the highest importance that every inch of soil shonld be culti- 
vated to the fullest extent possible. 

We have on these islands an ever increasing population, and 
practically there is not room for the people on our own soil ; 
hence emigration, rather than migration, has to be adopted for 
the purpose of partially getting rid of the difficulty. 


And yet we have an enormous area of land, which at present 
lies in utter waste, so far as the production of food is concerned. 
The best authorities give the number of acres of waste and com- 
mon lands of England, Wales, and Ireland alone as 1,683,114, 
a tremendous total, truly, for so small a country. But we must 
add to this amount the vast moors. and heather clad hill sides 
of Scotland, which will certainly bring the complete quantity for 
the whole kingdom up to between two and three millions of 
acres. 

To make matters worse, there is a tendency constantly going 
on to lessen the amount of land under cultivation. Our large 
towns and business centres are perpetually extending themselves 
farther and farther into the domain of garden and field ; and the 
increasing network of railways is also steadily stealing a large 
acreage of arable land from the hands of the farmer, who in turn 
is year by year more and more placed at the mercy of foreign 
competition, | 

Apart from all considerations of a political character, the 
enormous amount of land running to utter waste in these tight 
little islands strikes the practically scientific mind as something 
absurdly foolish, if not to some extent nationally criminal. 
Surely it is the bounden duty of a people to see that, when due 
provision is made for healthful recreation, their commons and 
waste places shall, as far as possible, be reclaimed ; especially 
now that scientific agriculture has placed powers in our hands of 
which our forefathers knew little or nothing. And although we 
cannot in these days hope to reproduce the condition of things 
When, as has been said or sung, “ every rood of ground main- 
tained its man,” we may nevertheless do something which will, 
to a very respectable extent, increase the amount of home acreage 
kept under cultivation. 


For the carrying out of a purpose of this kind, there is no 
doubt that convict labour could be usefully employed, to the ad- 
vantage of the whole nation ; thus forming a direct saving to 
that long-suffering class, the taxpayers of Great Britain. 
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Even under our present arrangements much could be done to 
increase production, as every person who has travelled on the 
Continent will readily understand. Along the lines of many 
Continental railways the embankments and margins of the track 
are cultivated with kitchen garden stuffs, and in some cases with 
cereals. In England there are even whole lengths of abandoned 
railroad lying utterly waste, without taking into consideration 
the land adjoining working lines. 


Again, there are long reaches of coast land, which a very little 
engineering skill, combined with the requisite energy and capital, 
could make not only useful but remunerative ; whereas such is 
at present, for many square miles in continuous connection, 
allowed to be covered by shallow water at high tides. 


There are also the marsh or bog lands, most of which are 
capable of drainage ; and if the works were allowed to extend 
over a number of years, the cost would scarcely be felt. In this 
regard something more than increase in cultivation woold be 
obtained ; as by the removal of the stagnant moisture of these 
morasses, @ constant cause of disease would be effectually 
abolished. The amount of ague, intermittent fevers, &c., suffered 
at present by the people compelled to live in the neighbourhood 
of these low lying swamps, is something dreadful to contem- 
plate ; and if all the cases directly traceable to these miles of 
saturated vegetation could be put into tabulated form, they 
would become a startling commentary on our present supineness 
with regard to this subject. 


There are, in fact, several advantages to be derived from land 
reclamation, other than the increase in cultivation ; for example, 
the reclaiming of land from the sea shore, which is invariably 
possible in shallow far stretching bays on flat parts of the coast. 
In the majority of such cases, the quickest and most practicable 
course would be to make a raised substantial roadway almost 
straight across the bay, which would substitute or supplement the 
high road usually found to wind around the most distant margin 
of the highest tides. This embankment would form a road for 
the vehicular and other traffic of the inhabitants of such parts, 
which in some cases we could point out would be a saving of 
miles in the distance from one town to another. And where 
such road is, or could be, a railway, the importance of this 
distance would be greater still. Once such a road made, the 
reclamation of the land behind, by means of subsidiary embank- 
ments and the requisite drainage, could proceed by degrees yearly, 
until the whole were brought under cultivation. 


Of course this kind of work would have to be undertaken asa 
national matter under Government control ; but the minor works 
we have pointed out, such as the planting of the embankments 
of the railway with garden stuffs ; the converting of disused or 
abandoned lines of railway into orchards or arable land; and 
the enclosure of all the commons and suth like waste pieces for 
garden cultivation, could be set about at once by enterprising 
individuals, provided the requisite legal powers exist, or can be 
obtained, and about which there certainly ought to be no 
difficulty. 

W. G. 
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Proceedings of Societies. 


NUMISMATIC SOCIETY. 


OcToBeR 19.—Mr. W. S. W. Vaux, V.P., 
in the chair.—Mr. E. K. Burstal exhibited a 
— coin of the British prince Andoco(mius), 
ound at Thame. and a half-groat of 
Henry VI. (light weight).—Mr. R. A. Hob- 
lyn exhibited a set of the touch-pieces struck 
by the Stuarts, viz., Charles II. (ir gold) ; 
James II., from a different die (in silver) ; 
the Chevalier St. George as James III. (in 
silver) ; the young Pretender as Charles III. 
(in silver); Henry, Cardinal of York, as 
Henry IX. (in silver); Anne (in gold). 
Before the reign of Charles II. no coins were 
struck specially for touch-pieces, the gold 
“angel” having been used for this purpose. 
The touch-pieces are all similar in design. 
Those of the Pretenders, however, which 
were struck abroad, are of much better work 
than those made in England. Mr. Hoblyn 
remarked that Anne was the last English 
sovereign who touched for the ‘‘ king’s evil,” 
George I. having been, it is said, in the habit 
of referring all applicants to James Edward, 
the elder Pretender. These touch-pieces (all 
of them perforated) are curious relics of a 
superstition which had existed for many 
centuries, and was only stamped out on the 
accession of the Brunswick dynasty.—Prof. 
Gardner read extracts from a paper describ- 
ing the coins of the island of Samos, and 
discussing the historical facts to be gleaned 
from them. 


SOCIETY FOR THE PROMOTION OF 
HNELLENIC STUDIES. 


OcroBER 19.—Prof. C. T. Newton, V.P., 
in the chair.—Prof. Jebb read notes ona 
recent visit to the Troad, where he examined 
Dr. Schliemann’s excavations at Hissarlik. 
In his opinion, and that of his companions, 
two of them were architects, the remains do 
not warrant the theory of seven successive 
cities assumed in ‘‘Ilios,” or the corrected 
hypothesis of six cities which has since been 
put forward. Nor can any scientific theory 
of such a theory be founded on the pottery 
or other objects found in the diggings. On 
this point attention was called to the evidence 
of M. Albert Dumont. Prof. Jebb proceeded 
to define the only sense in which Hissarlik 
can be identified with Homeric Troy. It 
was possibly the site of a town of which the 
siege gave rise to the tale of Troy. It may 
also represent the position of Troy as gene- 
rally conceived by the poet, though no one 
site in the Troad suits all the topographical 
data of the Iliad. But the town of Troy, as 


indicated in the Iliad, cannot be recognised | 


in any remains found at Hissarlik. The 
poet’s town of Troy was a creation of his 
fancy, influenced by handsome cities of his 
own time. Prof. Jebb concluded with an 
appreciative tribute to Dr. Schlieman’s 
energy and perseverance. The paper will 
appear in the next number of the Journal of 
Hlelleniec Studies.—After some discussion, in 
which the Chairman, Mr. W. M. Ramsay, 
Mr. F. Pollock, and others took part, Mr. L. 
R. Farnell read an exhaustive paper on the 
altar frieze lately discovered at Pergamon, 
which represents the battle between the gods 
and giants. Referring first to the treatment 
of the subject in Greek literature, the writer 
proceeded to compare the Pergamene work 
with other known representations of the 
Gigantomachia both on vases and in sculp- 
ture, and showed how in fulness of concep- 
tion and boldness of execution this was a re- 
markable advance upon the earlier treatment 
of the subject, and constituted an invaluabe 
contribution to the history of the later de- 
velopment of Greek art. This paper also 
will appear in the forthcoming number of 
the Journal of Heilenic Studies. 


AMMONIA FOR EXTINGUISHING 
PETROLEUM FIRES. 


A commiTTEE of the Polytechnic Society of 
Munich has issued a report on the means to 
be employed for extinguishing burning pe- 
troleam. They say that since concentrated 
water of ammonia evolves a great amount of 
gas when heated, and as this gas is unable 
to sustain the combustion of any burning 
substance, burning petroleum must also be 
extinguished for want of oxygen if brought 
into a space filled with ammonia gas, and it 
may safely be asserted that petroleum will 
not continue to burn even in a room filled 
with atmospheric air, when there is a con- 
siderable quantity of ammonia gas mixed 
with the air, assuming, of course, that the 
piace is closed so as to prevent a free inter- 
change of air and cut off the excess of a 
fresh quantity of oxygen to support com- 
bustion. 

A second condition necessary for success, 
which is intimately associated with the first, 
is that the space be not much larger than 
that of an ordinary house-cellar, so that 
there shall only be a small number of barrels 
of oil, as is the case with a retail dealer. It 
may be assumed with certainty that it would 
be in vain to attempt to put outa fire ina 
large store-house with ammonia. 

Finally, the third condition is that the 
ammonia be used in large amount and of 
sufficient strength. The ordinary commer- 
cial aqua ammonia has a specific gravity of 
0906, and contains nearly 10 per cent by 
weight of ammonia gas, but it can be made 
a good deal stronger, for cold water absorbs 
so much ammonia ges that when the water 
is perfectly saturated with this gas the solu- 
tion contains nearly 47 per cent of ammonia. 
The stronger it can be used, the more gaseous 
ammonia will be evolved on heating it, and 
the more efficient it will be for extinguishing 
a fire. 
water be used that has a higher epecific 
gravity than 0°960, and hence contains less 
than 10 per cent of gas. 

Unfortunately it is impossible to say 
definitely how much ammonia ought to be 
kept in a petrolenm room as a precaution 
against fire. For while it is easy to deter- 
mine the cubical contents of the room, ex- 
perience is lacking to.tell what volume of 
ammonia must be mixed with a given volume 
of air to extinguish a flame init. Nor is it 
possible to tell how much of the ammonia 
which is there will be evaporated if a fire 
breaks out, and how much ammonia gas 
will be evolved and mixed with the air. Yet 
there will only be a greater or smaller por- 
tion of ammonia liberated according to how 
much heat is produced. 

In 1881, Schlumberger proposed to extin- 
guish a fire in a petroleum store quickly at 
the outset by keeping a large closely- 
stoppered bottle of concentrated ammonia 
on every barrel, so that in case of a fire or 
explosion the bottles would break and the 
evolved fumes of ammonia prevent the fire 
from spreading any further. Schlumberger 
employed this simple method with the best 
results in his extensive experiments on the 
distillation of petroleum. 

Assuming that a large bottle held 10 litres 
of water of ammonia, and this contained but 
10 per cent of gas, so that in the 20 litres 
there is dissolved not quite 2 kilos. (1,920 
grms.) of ammonia, and if, on the breaking 
out of a fire, only half of it vapourises or is 
converted into gas, it would still fill quite a 
large space with ammonia gas. The weight 
of a litre of ammonia gas is at 0°C., and 
under the normal pressure only 0°7617 grm., 
so that 1 litre of liquid ammonia would 
produce 1°313 cubic metres (484 cubic feet) 
of ¢aseous ammonia, measured at the freez- 
ing point of water. At the high tempera- 
ture produced by the burning oil the gas 
would naturally expand and fill a much 
larger space. 

The use of water of ammonia as a preven- 


But in no cases should ammonia’ 


tive of petroleum fires, or rather to extin. 
guish a fire that breaks out in a small store 
of it, ought to attract the attention of com- 
panies and societies concerned in extinguish- 
ing fires, and although the matter has not 
yet been so thoroughly tested that the 
owners of these store-houses can be compelled, 
as Schlumberger proposed, to keep closed 
bottles full of ammonia in the cellars where 
petroleum is stored, it might be well to re- 
commend that this should be done, leaving 
it to the owners, if they would consult their 
own interest, to carry it out.—Deutsche 
Industrie Zeitung. 


IRRITATING EFFECTS 
OF STINGS IN THE ANIMAL AND 
VEGETABLE KINGDOM. 


It is well known that the effect of a stinging 
nettle on the skin agrees very closely with 
the sensation produced by the sting of a bee 
or wasp. But the great similarity is not 
limited to the feelings it produces, but the 
cause of the irritation produced on the skin 
is essentially the same. It may be considered 
as settled that formic acid is present in the 
poison sac of the bee sting. The same 
corrosive acid also occurs in the sting of 
the nettle. Some species of caterpillars have 
formic acid in some of their hairs, which 
they shake off at will, and when a person 
touches such a caterpillar the poison pene- 
trates the skin and causes burning, itching, 
and inflammation. These poisonous hairs 
preserve their irritating powers even after 
the death of the worm. This accounts for 
statements that visitors to collections of 
caterpillars have suffered from eruptions on 
the neck. 

Professor August Vogel, of Munich, says:— 
‘‘Many hairy caterpillars cause itching 
and burning of the skin when touched, and 
sometimes it gives rise to swelling and red- 
ness. This depends on the fine hairs, which 
produce the same effect when they float 
around in the air. Many ladies who visited 
the caterpillar room of the naturalist Reau- 
mur had a breaking out on the neck.” 

In the sting of the bee, wasp, hornet, c., 
a minute drop of a transparent liquid may 
be observed on the sting, and is called ‘‘ bee 
poison” (formic acid). It penetrates into 
the wound produced by the sting, and causes 
the well known effects. It would, however, 
be a great mistake to assume that the only 
object of thisistoinjure. It has a far more 
important purpose, namely, to prevent fer- 
mentation and decay. The celebrated bee 
cultivator, Holz, says, that in his long 
experience with honey, that which came 
from what are called “ rancorous swarms ’ 
(boshaft) had peculiar properties. It had 
a bitter, harsh taste, and its smell was sharp. 
We know that bees, when disturbed, run out 
their stings, on the end of which may be 
seen a tiny drop. This drop, as we have 
already said, is formic acid. When the dis- 
turbaace is at an end they draw in their 
stings again, but the drop of liquid does not 
go back with it, but is wiped off on the comb, 
and sooner or later gets mixed up with the 
honey. ‘This explains how honey from such 
excited bees must taste and smell sharper 
than from peaceable bees. Excitable bees 
will rub off this little drop of formic acid 
more frequently than other bees; perhaps a 
larger drop is formed by nervous bees than 
by those that are not nervous, and hence the 
honey is richer in formic acid. This acid is 
never absent in genuine honey, but the 
amount differs. The contamination is not 
only uninjurious but very useful, in fact 
necessary, it keeps the honey from spoiling ; 
we know, indeed, that purified honey, from 
which the formic acid has been removed, 
very soon ferments, while unpurified honey 
will keep unchanged for years. Nature 
furnishes the bees with this knowledge 
instinctively, and therefore they do not 
carry this drop of formic acid away out of 


= 


THE SCIENTIFIC AND LITERARY REVIEW. 


141 


Dee. 1, 1882. 


the hive. Bee connoiseurs say that the bees 
add it to the nectar which they collect that 
is free from it so as to make it keep, and 
they do this in places where they are not 
disturbed. 

Two hundred years ago formic acid was 
made from the brown wood ants, by tritu- 
rating them with water and distilling it. 
The acid liquid was used toirritate the skin. 
The reddening of the skin, by using baths 
of pine leaves, is also due to the action of 
the formic acid. The anti-fermentative 
action of formic acid has long been recog- 
nised. 

As regards the irritative action of stinging 
nettles and other similar vegetables, it de- 
pends, as already stated, on its formic acid. 
The point of the nettles is brittle as glass, 
and by the slightest touch penetrates the 
skin and breaks off, pouring out its acid and 
eausing the burning sensation. 


THE THREATENING COMET. 


Wr have, during many years of active scien- 
tific life, been strongly impressed with the 
idea that it is the special work of science to 
dispel the superstitious fears of the general 
public; and by consequence, we are not a 
little chagrined to find respectable jour- 
nalists, and even writers for what should be 
scientific periodicals, positively making astro- 
uomical speculations into a veritable engine 
of terror to the multitude. All kinds of sen- 
sational articles are being put forward with 
regard to the great comet which has so re- 
cently appeared in our morning skies. In 
these productions it is sought to be demon- 
strated that on the absorption of the comet 
Ly the sun (which event -s predicted without 
a suspicion of error on the part of the various 
writers), this poor earth of ours will be 
literally burnt up by the enormous heat 
thereby engendered. Naturally enough, 
such an idea is seized with avidity by those 
gloomy theologians amongst us, who are 
always so anxious to destroy not only the 
earth, but the whole universe, by fire, for 
the purpose of fulfilling what they errone- 
ously conceive to be divine predictions. 
That such a doctrine as the destruction of 
the earth by means of a comet should be 
propounded is by no means surprising, con- 
sidering the love of the marvellous so strongly 
developed in our midst; but the same is none 
the less contrary to the best teachings of 
science, and it is a mystery to us how any 
man with a pretence to astronomical and 
mathematical knowledge should propagate 
such injurious dogmas. 

We will try and make it somewhat clear 
to our neon-professionai readers that, no such 
dire results can possibly arise from the 
absorption, on the part of the sun, of comets, 
even when such are as large, or much larger, 
than the great comet of 1882. 

very one knows that the gravities of 
bodies decrease in ratio of the square of their 
distance apart. It will thus readily be 
understood that when a comet recedes to a 
very great distance indeed from the sun, the 
force of gravity, and consequently its rate of 
motion through space, will be very small 
indeed. And if the comet were removed to 
4 distance which is great enough to be prac- 
tically treated as infinite, the motion also 
would have to be conceived as infinitely 
small. In fact the difference of velocity 
between any two indefinitely great distances 
from the sun is so slight that a mass of 
matter starting from a distance of 10 billions 
of miles. would reach the sun with a final 
velocity, only a fraction of an inch per second 
less than if it had been falling from all eter- 
ulty. It thus happens that a comet starting 
from about half the distance between the 
sun and Alpha Centauri—the nearest known 
lixed star,—will acquire a speed at the sun’s 
surface practically equal to that of a body 


let fall near the surface of the earth, it can 
be shewn by experiment that at the end of 
one second it has acquired a velocity of 
322078 ft. per second. ‘This therefore 
becomes an expression for the force 
of gravity, exerted by the mass of the earth 
on bodies near its surface. Now, in conse- 
quence of the labours of Sir Isaac Newton, 
we know that the velocity acquired by a 
falling body at the instant of impact, after 
starting from infinity, is equal to the square 
root of the product of twice the intensity of 
gravity, multiplied by the radius of the 
earth. Applying this rule we have twice 
the force of gravity as 644156, and the 
mean equatorial radius of the earth as 
20,923,161 ft. The square root of the pro- 
duct of these numbers is 36°645 ft., or nearly 
seven miles per second, as the velocity of a 
mass falling on the earth from an infinite 
distance. But the force of gravity at the 
sun is nearly 28 times stronger than at the 
surface of the earth. It follows, therefore, 
by extending the calculation to that extent, 
that the speed of impact of cosmic matter on 
the sun is nearly 55 times greater than on 
the earth, being no less than 580 miles per 
second, and the velocity is very little less if 
we substitute the distance of the orbit of 
Neptune for infinity. Having obtained 
this, it is easy to tell the speed of a body at 
any point in its flight. Thus, allowing for 
the distance of the earth from the sun, it is 
found that a body passing our world from 
stellar space on its way to our Solar centre 
has a velocity of about 26 miles per second, 
which thus becomes the greatest possible 
speed with which anything can strike the 
earth. 

Now motion is a mode of force or energy, 
and whenever it is arrested or retarded its 
exact equivalent of heat is evolved. We see 
this exemplified in the flash emitted when a 
cannon shot strikes the target ; in the sparks 
arising from a brake when forced on to the 
wheels of a railway train; and in numerous 
other ways. Professor Joule determined 
what is the exact equivalent of heat toa 
given motion, which may be expressed as 
follows :—if a pound of water is let fall 
772 feet, on being suddenly arrested by the 
earth's surface, it will generate just one 
degree Fahrenheit of heat throughout its 
mass. Bringing the great Newton's law of 
gravity to bear again, we ascertain the velo- 
city from the height named to be 223 ft. per 
second, with which useful number we may 
at once convert any conceivable velocity 
into its heat equivalent. ‘The rule most 
convenient for finding the amount of heat 
evolved by the determination of motion is 
to multiply the square of the velocity in ft. 
per second by the reciprocal of the square of 
223, which latter is 0:00002010899. 

Putting this rule into practice with the 
numbers we already have, we find that the 
intensity of heat, which would be produced 
by the instantaneous stoppage of a body 
falling on the sun from a distance of say 10 
billions of miles, would reach the tremen- 
dous amount of about 80,000,000 degrees 
Fahrenheit. 

Now we surmise that our sensational 
friends, having arrived at this stage, have 
been content to take it for grauted that the 
impact of a comet wouid raise the heat of 
the sun to this extent, and probably may 
not care to be told, that nothing of the kind 


can possibly occur; nor in fact can the | 


absorption of a comet be attended with any 
evil results whatever. 

It is required, for the forming of correct 
conclusions on this subject, to bear in mind 
that the velocities of impact we have de- 
scribed are those of interstellar masses falling 
on the sun with unimpeded motion in 
straight lines. And further, that instan- 
taneous stoppage of a comet’s motion would 
require the sun’s surface to be equal in 
density to solid platinum. It is surely need- 


falling to the sun from an infinite distance. ‘| less to state that neither of these conditions 


Now what is such afspeed? If 2 body be ! are fulfilled in the case under consideration. | 


In the first place, any comet that can make 
impact must move many times around the 
sun before it can come in collision, its peri- 
helion at each circuit approaching nearer 
until eventually it would be so far retarded 
by gases in the vicinity of the sun that its 
orbit would nearly coincide with the solar 
surface. Then, if both the sun and nucleus 
of the comet were solid, the latter would 
ricochet like a cannon ball, and would thus, 
surrender portions of its heat at each impact, 
every succeeding contact giving off less heat 
in consequence of retardation from angular 
fall. But we are here b:ought face to face 
with the fact that the sun’s density is less 
than one and a half times that of water. A 
comet with a solid nucleus would thus bury 
itself in the substance of the sun, and be 
brought gradually to rest in a similar manner 
to a railway train being brought to a stand- 
still by means of a powerful brake. Heat is 
well known to be a mode of motion of an 
atomic character, the greater the motion of 
the atoms the more intense is the heat. In 
the case of a concrete moving body each 
atom maintains its relative position to the 
others, and no heat is developed. When 
collision occurs, unless the whole of the 
motion of translation is instantly changed 
into atomic motion, the maximum heat will 
not appear. A comet coming in direct con- 
tact with the sun would plunge thousands 
of miles beneath its surface, and the heat 
engendered would slowly radiate, bringing 
great blessings to man, instead of destruc- 
tion. 

There is another portion of tle subject 
which our alarmist friends either ignore or 
they fail to discriminate, viz., the difference 
between the intensity of heat and the quantity 
thereof. We have repeatedly observed the 
tendency to the same difficulty in electricity, 
and persons who come to wrong conclusions 
in the one case, very frequently follow the 
same course inthe other. Heat depends for 
its intensity entirely on velocity and not on 
mass. Whether the weight of the comet be 
one pound or a thousand tons, the final velo- 
city and consequent intensity of the heat 
developed will be identically the same. The 
‘length of a heat-wave of 80,000,000 degrees 
would be less than one-two millionth part 
of a second, so that if such were radiated it 
is doubtful, considering the disproportionate 
mass of any comet we know and the distance 
from the sun, whether we should be sensible 
of the fact, except with the help of very 
delicate instruments. 

We must remember the sun is a colossal 
globe 869,000 miles in diameter, being in its 
mass equal to 331,654 earths. Can any 
reasonable person imagine that the absorp- 
tion of a poor comet by such a mighty orb 
is attended by any calamity? Indeed, we 
have no hesitation in saying that there have 
recently been disturbances on the sun equal 
to what would be the result of the inrush 
of half-a-dozen comets at once. And further, 
we are of the deliberate opinion, that al- 
though mankind has never yet been fortu- 
nate enough to observe such phenomena the 
absorption of comets has repeatedly taken 
place, and is probably a relatively common 
occurrence ; nevertheless it is possible*that in 
the great majority of cases they are first 
broken up in their final revolutions, and that 
they go in, so to speak, piecemeal, in the 
form of meteoric showers. In _ such-like 
enormous and almost continuous downpours 
of matter, we believe, will be found the true 
fuel of the sun. 


TRUE DISINFECTANTS, 


Many a so-called disinfectant is employed 
to-day in a certain solution, when it does 
not possess any value whatever under the 
circumstances. If it is really our intention 
to disinfect wounds, we must be certain, at 
least, that we will achieve our object with 
the remedy we use; if such is not the case, 
we only irritate without doing good. 


| 
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The Imperial Board of Health in Berlin 
has published a number of experiments 
which have been made by Dr. P. Koch, with 
the view of establishing the real value of 
many so called disinfectant:. It would lead 
us too far to give the whole procedure em- 
ployed to ascertain the facts mentioned, and 
we will, therefore, confine ourselves to giving 
the more important results of the investiga- 
tions of this celebrated physician. 

Most surgeons have been satisfied to wash 
their hands and clean their instruments 
with a 2 per cent. solution of carbolic acid. 
Such a solution is almost inert, and a 5 per 
cent solution is necessary to achieve the 
desired object. 

But what is the most interesting is the 
fact that carbolic acid dissolved in oil or water 
proved itself totally inert! What do our 
surgeons who still make use of so-called car- 
bolized oil say to that? Koch found that 
earbolic acid, when dissolved in oil or in 
alcohol, had not the slightest influence on 
the vitality of any of the micrococci or 
bacilli. 

Concerning sulphurous acid, it was found 
to be powerless against spores: bacilli and 
micrococci, when exposed to the fumes in a 
box, were killed within twenty minutes, but 
were very little influenced, or not at all, 
when expcsed to the fumes in a room at the 
usual ternperature. 

Chloride of zinc showed itself just as 
harmless. A 4 per cent. solution exerted 
absolutely no influence on the spores of 
anthrax, notwithstanding the same had been 
exposed to the action of the remedy fora 
period of thirty days. 

Of other drugs, the spores of the bacilli 
were killed by chlorine water, fresh pre- 
pared; 2 per cent bromine water, 1 per cent 
aqueous solution of corrosive sublimate, 6 
per cent solution of permanganate of potas- 
sium, 1 per cent osmic acid, within one day; 
formic acid, four days; ol. terebinth, five 
days; solution of chloride of iron, four days; 
1 per cent arsenious acid, 1 per cent quinine 
(water with muriatic acid), 2 per cent 
muriatic acid within ten days; ether within 
thirty days. 

Inert. or possessing very little influence ; 
distilled water, alcohol, glycerine, oil, 
sulphur-carbon, chloroform, benzol, petro- 
leum ether, ammonia, concentrated solu- 
tion cf common salt, bromide and iodide of 
potassium, 1 per cent; sulphuric acid, 
sulphate of zinc and coprer, alum, 1 per 
cent ; perman. of potash, chromic acid, the 
chromates and bichromates, chlorate of 
potash, 5 per cent; boracic acid, 5 per cent ; 
acetic acid, 5 per cent; tannic acid, 5 per 
cent; benzoate of sodium, 5 per cent; 
quinine (2 per cent in water 40, alcohol 60), 
iodine (1 per cent in alcohol), thymoi (5 per 
cent in alcohol), salicylic acid (5 per cent in 
alcohol, 2 per cent in oil). 

As regards remedies which prevent the 
further development of spores, the follow- 
ing results were obtained. The first number 
meaus retarding the development, the rest 
totally preventing it: 


Corrsive sublimate i:1,600,000 1: 320,000 
Oil of sinapis, 1: 330,000 1: 33,000 
<\reenite of potash, 1: 100,000 1:10,000 
Thymol, 1: 80,000 

Ol. teret-inth, 1 : 75,000 

ilydrocyanic acid, 1: 40,000 1: 8,000 
of peppermint, 1 : 33,000 

(tromic acid, 1: 10,000 1 : 5,000 
Pieric acid, 1: 10,000 1: 5,000 
Iodine, 1: 5,000 

acid, 1 : 3,300 1: 1,500 
Permang, of pot., 1: 3,000 

Muriatic acid, 1 : 2,500 1:1,700 
Camphor, 1 : 2,500 

Eucal\ ptol, 1 : 2,500 

Benzoic «cid, 1 : 2,000 

Borax, 1 : 2,000 1: 700 
Carbolic acid’, 1: 1,250 1: 300 


But as, for purposes of disinfection, the 
micro-organisms must be killed, and in the 
shortest possible period, and the effect of re- 
tarding the development of the spores (anti- 


septic) is not sufficient, only the following 
remedies can, according to Koch's experi- 
ments, be suid to be of value: corrosive 
sublimate, chlorine, bromine, iodine. 
Bromine in form of vapour is, as concerns 
rapidity of action, superior to chloriue and 
iodine. —Med. and Surg. Rep. 


RING SPINNING. 


By degrees this method of spinning yarn is 
coming into operation throughout the tex- 
tile manufacturing portions of England, in 
contradistinction to the older ‘‘ flyer,” or 
throstle machinery. 

The advantages to be derived from the 
ring frame are, increased production, saving 
in power, saving ip wages, and saving in 
wear and tear. Besides these, the operations 
of piercing and doffingare so simple that they 
are easily learnt, and both, when the atten- 
dants have acquired skill, are more quickly 
performed than on the flyer frame. <A good 
ring frame will spin 20 per cent more than 
a fiyer frame. Suppose a certain quantity 
ot yarn is wanted per week. It will rejuire 
fewer spindles, a smaller mill, smaller engines 
and boilers, less mill-gearing, and fewer 
spinners, doffers, and overlookers, if ring 
frames are used, than it will if flyer frames 
are used. Say, for example, 40,000 lbs. of 
30’s are wanted per week. To spin this 
weight 40,000 ring spindles would be re- 
quired, or 49,230 flyer spindles. The 40,000 
ring spindles would occupy about 26,000 
sq. ft. of floor space, while the 49,230 flyer 
spindles would occupy about 32,000 sq. ft. 
The 40,000 ring spindles would be driven by 
engines of about 330 horse-power, but it would 
take about 470 horse-power for the 49,230 
flyer spindles. To mind the 40,000 ring 
spindles about 80 spinners would berequired, 
whilst 100 or more would be wanted for the 
49,230 flyer spindles. If the ring frames are 
reckoned at 5s. 6d. per spindle, the cost of 
40,000 will be £17,000. The flyer frames at 
6s. 9d. per spindle would cost for 49,230, 
£16,615, or £385 less than the ring frames. 
Against this £385 there is to be set the 
saving of 666 sq. yards of floor space, with 
gearing. steam and gas, piping, anda the 
saving in cost of engines and boilers. 

Perhaps one reason for the introduction of 
ring spinning being somewhat retarded has 
hitherto been a want of knowledge of the 
conditions upon which alone such can be 
successfully carriedon. They may be briefly 
stated thus :—accuracy in the machine and 
cleanliness of the spinner. ‘lhe points re- 
quiring the special attenticn of the machine 
maker are the foilowing :—the spindles must 
be light, stiff, free in their bearings, true, 
steady at high speeds, and they must be 
perpendicular, and in the centres of the 
rings. The rings must be round, hard, per- 
fectly smooth, and must be adjustable upon 
the ring rail, so as to insure their being 
exactly concentric with the spindles. This 
is a poivt of the first in:portance, as the 
durability of the rings and travellers depends 
largely upon it. 

Good rings are speedily converted into 
bad ones if the spindles are out of the centre. 
The travellers also wear out more quickly 
and the yarn breaks down oftener, thus 
causing waste, and making the spinner dis- 
satisfied with her work. ‘The ring rail must 
be level, both latitudinally and transversely, 
and must traverse in a perpendicular line, so 
that the spindles may be in the centres of 
the rings throughout the whole of the lift. 
The copping motion and its connections with 
the ring rail must be so accurately fitted and 
adjusted that the ring rail will traverse 
smoothly and without liability either to jerk 
or dwell. Thethread guides must be set exactly 
over the centres of the spindles, so that the 
yarn in its descent to the traveller will form 
a perfect cone above the top of the bobbin, 
and not be apparently broken up into several 
threads. The travellers must be uniform in 


| Shape and weight, of fine temper—not too 


hard. The bobbins must be of well-seasoned 
timber, smooth, and well balanced. In 
addition to accuracy in the workmanship of 
the machine, it is important that the length 
of lift, diameter of ring, diameter of bobbin, 
and guage or space of spindles should be 
suitable for the numbers to be spun. On 
these points the following table may be 
useful, as showing the practice of American 
spinners :— 


Numbers Lift. Diameter Diameter 

10’sto13’s 3 ljto2 
16s to 20's 23 6 lg tolj de 
24’s to 26's 23 54 lgtolg 
30’s to 36's 28 tols 


40's to 50’s 2) 44t05 1gtol} ji to; 

In ring et cleanliness is a necessity, 

Fiy must not be allowed to accumulate, 
especially on the ring rails or on the travel- 
lers. 

If the travellers become loaded with fly, 
their weight is very gently increased, and 
they wear out faster, while the ends break 
down oftener, in consequence of the increased 
drag upon the yarn. Nothing makes the 
spinners’ work so agreeable asa clean frame. 
When fly and dirt are not allowed to accumu- 
late, the work is light; but when careless- 
ness ana neglect are allowed to creep in, 
then dirt breaks the ends down as fast as 
they can be pieced up, thus leaving no tine 


‘to clean, and waste reigns supreme. 


When frames are running with the rovings 
struggling to the rollers through a mass of 
“shell” und fly in the guide—with creel 
spikes blunt at the points, and the roving 
coming off by jerks—with middle fluted 
rollers covered with laps unnoticed and un- 
suspected, with thread boards and riny rails 
covered with fly, everything betokens sloven- 
liness and neglect, surprise need not be ex- 
pressed if they are ‘‘doing badly.” It would be 
more than surprising if they were to do well. 

When the spinners learn that cleanliness 
means less work and more money they are 
not slow to accommodate themselves to the 
requirements of their frames. 

The best method of cleaning the travellers 
is by the use of the traveller brush. 

This brush is fitted upon a sheet-iron 
holder, with the points of the bristles so 
adjusted as to let the traveller pass without 
breaking down the yarn. The brush is 
moved from left to right along the front of 
the ring rail, and clears the travellers in 
passing. 

Jn estimating the capabilities of ring 
frames it is well to take into account, in the 
first place, the range of numbers on which 
they have been so long and so successfully 
used in America. Of fine numbers, as we 
understaud the term, there are in America 
practically none. The range is froim 40's 
down to 10's as arule, with some few finer 
and some coarser. Within these limits the 
success of the ring frame in America has 
been complete, and flyer frames have been 
almost universally thrown aside. 

Whether the ring and traveller principle 
can be used successfully on higher numbers 
time will show. 

As evidence of the capabilities of the ring 
frame the following statistics, compiled from 
various sources, are valuable as showing 
that a wider range and a greater production 
are practicable with frame spinning than 
has commonly been supposed :— 


. per Spindle 
Koller. Spindle. 60 hours. 

78 127 5,000. 5°95 
10's 123 5,800 4°04 
13's 120 6,500 3°07 
16's 109 6,500 2°26 
20’s 102 6,800 1°71 
24’s 96 7,000 1°34 
91 7,200 1°10 
30’s 88 7,200 1°05 
32’s 85 0°91 
36’s 82 7 300 0°78 
4u’s 78 7,400 0°67 
46’s 78 7,800 0:58 
8,000 0 52 
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The speeds named in the table are not by 
any means exceptional, as the following 
reports from mills in Europe will show :— 
16's, front roller 120; 20's, front roller 110; 
»5's, front roller 96; 28’s, front roller 96; 
»0’3, 2.125 lbs. in 71 hours; 30's, 1°25 in 56 
hours; 36’s, 1 lb.in 56 hours; 50’s, 7°66 ozs. 
in 56 hours. A frame was exhibited at 
Boston, in 1875, spinning 100’s with the 
front roller making 96 revolutions, and the 
spindles 11,000 per minute. 

That the ring frame is well adapted for 
doubling purposes need scarcely be said, as 
considerable progress had been made in 
Europe in this direction before it had ob- 
tained even a foot-hold for spinning. It 
will probably be found that for silk, and also 
for some descriptions of flax and worsted, its 
capabilities are in no way inferior to those 
for cotton. 


RECENT HYDRAULIC EXPERIMENTS. 


By Mason ALLEN CUNNINGHAM, R.E., 
Honorary Fellow of King’s College, London. 


(A Paper read before the Institution of 
Civil Engineers.) 

This Paper was mainly a general account 
of some extensive experiments on the flow 
of water in the Ganges Canal, lasting over 
four years (1874-79). Their principal object 
was to find a good mode of discharge- 
measurement for large canals, and to test 
existing formule. There were about 50,000 
velocity, and 600 surface-:lope-measure- 
ments, besides many special experiments. 
The Ganges Canal, from its great size, from 
the variety of its branches abounding in long 
straight reaches, and from the power of 
control over the water in it, was eminently 
suited for such experiments. An important 
feature was the great range of conditions, 
and therefore also of results obtained. Thus, 
the chief work was done at thirteen sites in 
brickwork and in earth, some being rec- 
tungular, and others trapezoidal; and vary- 
ing from 193 to 13 feet in breadth, and from 
li feet to 8 inchesin depth; with surface- 
slopes from 480 to 24 per million, velocities 
from 7'7 feet to 0°6 foot per second, and dis- 
charges from 7,364 to 114 cubic feet per 
second. 

lor all systematic velocity-measurements 
l'loats were exclusively used, viz., Surface- 
floats, Double-floats, and Loaded Rods. 
Their advantages and disadvantages had 
been fully discussed in the detailed treatise, 


“Roorkee Hydraulic Experiments” (1881). | 


They measured only ‘‘ forward velocity,” the 
practically useful part of the actual velocity. 
The motion of water, even when tranquil to 
the eye, was found to be technically “ un- 
steady ;” it was inferred that there is no 
definite velocity at any point; and that the 
velocity varies everywhere largely, both in 
direction and in magnitude. ‘The average 
of (say) fifty forward velocity-meesurements 
at any one point was pretty constant, so that 
there must be probably average steady 
motion. Hence average forward velocity- 
measurements would be the only ones of 
much practical use. To obtain these would 
be tedious and costly ; and special arrange- 
ments would be required to obviate the 
effects of a change in the state of water 
which often occurred in a long experiment, 
43 when velocities at many points were 
wanted, 

As to surface-slope, its measurement (from 
nearly 600 trials) was found to be sucha 
delicate operation that the result would be 
of doubtful utility, This would affect the 
application of all formule into which it 
entered. The water-surface was ascertained, 
on the average of its oscillations, to be 
sensibly level across, not convex, as sup- 
posed by some writers. There were five 
hundred and sixty-five sets of vertical 
velocity-measurements, combined into forty- 
Six series. The forty-six average curves 
Were all very flat and convex downstream 


approximately parabolas with horizontal 
axes; the data determined the parameters 
only very roughly. The maximum velocity- 
line was usually below the surface, and sank 
in a rectangular channel, from the centre 
outwards down to about mid-depth near the 
banks. Its depression seemed not to depend 
on the depth, slope, velecity, or wind; pro- 
bably the air itself being a continuous 
source of surface-retardation, would per- 
manently depress the maximum velocity, 
whilst wind failed to effect this owing to its 
short duration. On any vertical the mid- 
depth velocity was greater than the mean, 
and the bed-velocity was the least. The 
details showed that the mid-depth velocity 
was nearly as variable from instant to 
instant as any other, instead of being nearly 
censtant as suggested by the Mississippi ex- 
perimenters. 

The measurement of the mean velocity 
past a vertical was thought to be of funda- 
mental importance. Loaded rods seemed by 
far the best for both accuracy and con- 
venience in depths under 15 feet. They 
should be immersed only 094 of the full 
depth. The chief objection to their use, 
that (from not dipping into the slack water 
near the bed) they moved too quickly, was 
thus for the first time removed. A double- 
flat with two similar sub-floats at depths of 
0°211 and 0°789 of the full depth would also 
give this mean with more accuracy and con- 
venience than any instrument of its class: 
this instrument is new. Measurement of 
the velocity at §-depth would also afforda 
fair approximation. 

One hundred and fourteen average trans- 
verse velocity-curves were prepared from 


seven hundred and fourteen separate curves.’ 


These average curves were all very flat, and 
were convex down stream (over a level or 
concave bed), and nearly symmetric in a 
symmetric section. The velocity was greatest 
near the centre, or deepest channel, decreased 
very slowly at first towards both banks, more 
rapidly with approach to the banks or with 
shallowing of the depth, very rapidly close 
to the banks, and was very small at the 
edges, possibly zero. The figure of the 
curve was found to be determined by the 
figure of the bed, a convexity in the bed pro- 
ducing # concavity in the curve and vice 
versa, and more markedly in shallow than in 
deep water. Curves on the same transver- 
sal, at the same site, and with similar con- 
ditions, but differing in general velocity, 
were nearly parallel projections. At the 
edges there was a strong transverse surface- 
flow from the edge towards mid-channel, 
decreasing rapidly with distance from the 
edge. The discussion showed that it was 
almost hopeless to seeek the geometric figure 
of the curves from mere experiment. 

Five hundred and eighty one cubic dis- 
charges were measured under very varied 
conditions. The process adopted contained 
three steps:—(1). Sounding along about 
fifteen float courses, scattered across the site 
in eight cross-sections; time, say four hours. 
(2). Measurement of the mean velocities 
through the full depths in those float courses, 
each thrice repeate?; time,.say four hours. 
(3). Computation, say two hours. This pro- 
cess was direct and wholly experimental ; 
each atep was done in a time which gave 
some chance of a constant state of water. 
From an extended comparison of all results 
under similar conditions, it appeared that 
the above process yielded, under favouruble 
circumstances, results not likely to differ 
more than 5 per cent. The seqicl showed 
that in a channel with variable regimen, a 
discharge-table for a given site must be of 
at least double-entry, as dependent on the 
local gauge-reading, and or the velocity or 
surface-slope. 

Special attention was paid to rapid approxi- 
mations to mean sectional velocity. The 
mean velocity past the central vertical, the 
central surface-velocity, and Chézy’s quasi- 


hydraulic mean depth, and S= the surface- 
slope), were tried in detail; thus 100, 76, 
and 83 average values thereof respectively 
581, 313, and 363 detail values. The ratios 
of these three velocities to the mean velocity 
were taken out, and compared in detail with 
Bazin’s and Kutter'’s co-efficients. Other 


formule were contrasted also in slight detail. 


Kutter’s alone seemed to be of general appli- 
cability; when the surface-slope measure- 
ment is good, and the rugosity-co-efficient 
known for the site (both doubtful matters), 
it would probably give results within 7} per 
cent of error. Improvement in formule 
could at present be obtained only by increased 
complexity, and the tentative research would 
be excessively laborious. Now the first two 
ratios varied far less than the third: thus 
their use would probably involve less error 
than the third, or approximation would be 
more likely from direct velocity-measurement 
than from any use of surface-slope. The 
connection between velocities was probably 
a closer one than between velocity and slope; 
the former being perhaps only a geometric, 
and the latter a physical one. The mean 
velocity past the central vertical was recom- 
mended for use, as not being affected by 
wind; the reduction-co-efficient could at 
present only be found by special experiment 
for each site. 

Three current-metres were tried for some 
time with a special lift, contrived to grip the 
metre firmly parallel to the current-axis, so 
as to register only forward velocity, and with 
a nearly rigid gearing-wire. No useful 
general results were obtained. Ninety speci- 
mens of silt were collected, but no cunnection 
could be traced between silt and velocity ; it 
seemed that the silt at any point varied 
greatly from instant to instant, and that the 
quantity depended not on the mean velocity, 
but probably on the silt in the supply water. 

Forty measurements of the evaporation 
from the canal surface were made in a float- 
ing pan during twenty-five months. The 
average daily evaporation was only about ;';- 
inch. The smallness of this result seemed 
to be due to the coldness of the water (only 
63° in May, with 165° in the sun and 105° in 
the shade). 

Lastly, it must suffice to say that great 
care was taken to insure accuracy in both 
fieldwork and computation. 


ARTIFICIAL GEMS. 

P. Weiskopf gives in the Diamant the 
following formule for the frit or mass used 
in Bohemia for making imitations of some of 
the precious stones :— 

Imitation agates.—10 kilos. quartz,17 kilos. 
red lead, 3:2 kilos. potash, 2*2 kilos. borax, 
and 0'1 kilo. arsenic. The quantity of 
chloride of gold added is equal to that ob- 
tained from 04 of a ducat. 

Agate glass.—10 parts of broken glass is 
melted, and to it are added 0°15 part sub- 
oxide of copper, the same quantity of the 
oxides of chromium and of maganese, 0:02 
part each of oxide of cobalt and nitrate of 
silver, 0°01 oxide of uranium, 0°4 red argels, 
0-3 part bone meal. Each oxide is added 
alone and at intervals of ten minutes, After 
heating the mixture for an hour, 0°3 or 0-4 
part of fine soot is put in. 

Red marble.—80 parts of sand, 40 of 
potash, 10 of lime, 2 of table salt, 1 of salt- 
pet.>, and 0:1 of arsenic. ‘The mixture is 
melted, and then 25 parts of suboxide of 
copper and 1 part of saltpetre mixed in. 

Artificial turquoise are made in Paris and 
Vienna that cannot be distinguished by 
external appearances from the natural pro- 
duct, and when artistically made can only be 
distinguished by means of the file, being 
usually softer. They are made from phos- 
phate of alumina and phosphate of copper 
mixed together and subjected to hydraulic 
pressure. Even in chemical composition it 
resembles the natural mineral, which is a 
hydrated phosphate of alumina with 2 per 


(except near an irregular bank), and were velocity," (i.¢., 10) }V¥RS, where 


= the | cent of oxide of copper. 
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CAN PLANTS ASSIMILATE 
CARBONIC OXIDE? 


A SERIES of experiments made by Stutzer 
to settle the question as to whether plants 
can make the same use of carbon monoxide, 
CO, thut they do of the dioxide, CQ,, gave 
a negative answer. L. Just, in a discussion 
regarding tle couditions of the experiments, 
showed that they did not justify any definite 
conclusions. The latter, therefore, instituted 
a series of new experiments in which no 
india-rubber tubing was used for making the 
connections. ‘lhe vegetating vessel consisted 
of a flask into which the mixture of air and 
gas entered through a potash apparatus to 
absorb all the carbonic acid, and as it made 
its exit it likewise passed through a potash 
apparatus in which the carbonic acid could 
be retained and measured. The liquids 
required to sustain and nourish the plant 
were admitted and withdrawn through a 
peculiar form of funnelthatclosed air-tight, so 
that it was not necessary to open the vessel. 

In the experiment it was desired to observe 
the increase or decrease of dry substance in 
the plants experimented upon. In each 
eeries of experiments comparative measure- 
ments were made with atmospheric air that 
contained the usual quantity of carbonic 
acid, and with air entirely free from it, also 
with atmospheric air free from carbonic acid, 
but mixed with carbonic oxide in quantities 
giadually increasing from ,'; per cent up to 
SO per cent. These experiments led to the 
following results :-— 

1. The carbonic oxide furnished to plants 
exy osed to the light was not used by them. 

2. Carbonic oxide injures many kinds of 
plants, but not until the quantity present 
exceeds 10 per cent of the atmosphere in 
which they are. ‘The injury is shown by a 
disturbance of the chlorophyl formation, 
diminished assimilation, less growth, and 
the new formation of organs is smaller. If 
there is 20 per cent of carbonic oxide in the 
atmosphere, the injury becomes perceptible 
at the end of three weeks, but is sooner 
noticeable the higher the percentage of car- 
bonic oxide. After the removal of the car- 
bonic oxide, the plants are able to overcome, 
in part, the injury they have suffered, pro- 
vided the action of the gas did not last too 
long, and that there was not too much of it 
present. 

3. The chlorophyl granulesdo not possess 
any special power of absorbing carbonic 
exide gas.—/uvrestigations in the Domain of 
Agricultural Physics. 


A NEW PHOTO-ELECTRIC BATTERY. 


A NEW battery, which gives a current on ex- 
posure to the action of light, has been de- 
vised by M. Saur. It consists of a square 
glass vessel, containing a solution of 135 
parts common salt and 7 parts sulphate of 
copper in 106 of water. A porous vessel of 
mercury is placed in the solution. An elec- 
trode of platinum is in the mercury, and 
xnother of sulphuret of silver in the saline 
solution. The electrodes are connected by 
means of a galvanometer, and the battery is 
fixed in a box sheltered from light. The 
closing of the circuit displaves the needle of 
the galvanometer, and it is seen that the 
sulphuret of silver is the negative pole. 
When the needle has come to rest, if the 
battery is exposed to the light of the sun the 
deviation increases. If the light is sup- 
pressed the needle returns to its original 


position ; if a cloud passes before the sun 
while the battery is exposed to the light the | 


variation; of the needle indicate the fluctua- 
tions of the electric current. The effect of 
the battery is due to the action on the 
mercury of the bichloride of copper formed 
by the mixture of common salt and sulphate 
of copper. The protochloride of copper 
which is formed reduces the sulphuret of 
tilver; but this reduction requires the inter- 
vention of the solar light, which determines 
the production of the photo-electric current. 


A PRACTICABLE SELENIUM PHOTO- 
METER. 


Ir is stated that a working selenium photo- 
meter has been constructed by Messrs. 
Siemens and Halske, thus utilizing the well- 
known property possessed by selenium of 
varying in electrical conductivity with the 
amount of light falling upon it. The 
arrangement consists of a Thomson reflect- 
ing galvanometer, receiving light from a 
lamp at right angles to it, and reflecting the 
spot of light upon the scale in front. The 
selenium cell is attached to a blackened 
tube 3 milimetres in diameter and 15 mili- 
metres long, mounted horizontally on a 
vertical rod. The same stand that curries 
the rod is fitted with a graduated bar in the 
line of the axis of the blackened tube; and 
a standard candle holder is made to slide 
along the bar, in the focus, so to speak, of 
the tube and its cell. ‘The cell is connected 
in an €lectrical circuit with a battery and 
the galvanometer alrcady mentioned; and 
the spot of light on the scale of the latter is 
regulated to stand at zero when the selenium 
cell is kept dark. Whien it is desired to 
measure the brilliancy of a light at a known 
distance, its rays are allowed to reach the 
selenium, by removing a shutter which pro- 
tects the latter; and the degree of lessened 
electrical resistance is thereupon marked by 
the spot of light on the galvanometer scale. 
This having been recorded, an equal deflec- 
tion is sought for by the aid of the standard 
candle, which is moved backward and for- 
ward along the graduated bar for this pur- 
pose. The object having been attained, the 
distance from the cell of the candle and the 
light to be measured are compared, and the 
comparative illuminating power of the 
latter is thus obtained. 


NEW FRENci ITRoxcLADS.—As a result of 
a number of experiments lately carried out 
in France with armour plates of a variety 
of patterns, and obtained from various 
sources, both French and foreign, a contract 
has been concluded between the Minister of 
Marine and tle managers of the Creusot 
Works for the supply by the latter of the 
armour for the Formidable and Cupitaine 
Baudin, two new ironclads of 11,441 tons 
each, or of alwost exactly the same size as 
the English /uflevible; the displacement of 
the latter being 11,406 tons. The plates are 
to be 22 inches thick at the strongest, and 
14 inches thick at the weakest part of the 
armour ; and consequently the new French 
vessels will be defensively stronger than any 
English ironclad at present either afloat or 
being built. The Creusot firm is also at the 
present time supplying the armour plates 
for the Zerrible, a vessel of 7,184 tons, and 
for the /urieux, a ship of 5,695 tons; the 
plates for both the vessels being nearly 20 
inches thick. 


SMoKE. ABATEMENT.—We are informed 
that Messrs. Smith, Elder and Co., have 
undertaken the publication of the Reports 
of the Smoke Abatement Committees of 
London and Manchester, for the, year 1882, 
which includes the whole of the Tests of 
heating and cooking apparatus, fuels, and 
furnace appliances. Numerous illustrations 
of apparatus, tables of results, aud chewical 
report on composition of gases given off from 
domestic grates and stoves, by Professor W. 
Chandler Roberts, F.R.S., are added, also 
reports of the Testing Engineer, Mr. D. K. 
Clark, M. Inst. C.E., explaining the relative 
efficiency and economy of Kitcheners, Stoves, 
and Open-Grates. The committee have 
admitted reports on the methods of avoiding 
smoke, and on the distribution of heat in 
rooms from different descriptions of grates. 
that the volume may be useful to the general 
public as well as to manufacturers and in- 
ventors of heating appliances, and we have 
no ~— it will prove a unique and valuable 
work, 


THOMPSON'S IMPROVEMENTS 
IN TAKING UP MOTIONS FOR 
LOOMS. 


Tue taking up motion as constructed at 
present usually consists of a toothed wheel 
attached to the winding-on roller; an inter. 
mediate differential gearing, or as it is mostly 
termed the stud wheel, and a pinion toothed 
wheel attached to the ratchet and paul 
motion, which is actuated at every beat of 
the battern or slay. To enable a greater or 
less number of picks or weft per given 
measurement of cloth to be put into the 
fabric, the pinion attached to the ratchet 
and paul motion is so arranged as to be 
capeble of change for one of greater or less 
number of teeth. But it is obvious that only 
such changes can be effected as involve a 
difference of one complete tooth in the jinion 
wheel. The niceties of modern calico weay- 
ing, however, require differences of even the 
fractional part of a single pick, or shoot of 
weft, to be made in a quarter of an inch of 
cloth. 

Tiis has been attempted to be accom- 
plished in various ways, but Mr. W. Thomp- 
son, a manufacturer of Blackburn, has 
effected the desired result by a very simple 
device, in which he uses two change wheels 
in combination in such a manuer that alwost 
any fractional variety of pick may be 
obtained. The application can be made to 
existing looms, without special alterations, 
and at trifling cost, which is @ very im- 
portant feature in these days of keen com- 
petition. To enable the combination 
changes to be readily made, Mr. ‘'hompsou 
has in preparation a table of calculations, 
which, when published, will prevent, on the 
part of the loom master, any trouble in ob- 
taining the exact results he may require. 


WATERING PLANTS IN POTS. 


WATERING plants is one of the most im- 
portant things iu the culture of house plants, 
and very special care should be devoted to it. 
Plants ought not to be wet until they need 
it. It will be evident that they require 
wetting, if on taking the earth from the pot 
it crumbles to pieces like dust: a sure sign is 
to knock on the side of the pot, near the 
middie, with the finger knuckle. If it gives 
forth a hollow ring, the plant needs water ; 
if there dull sound, there is still moisture 
enough to sustain the plant. Plants must J 
not be wet more than once or twice a day; 
on dry, clear days they require more water 
than on damp, cloudy days. Oz the other 
hand the earth must not be allowed to dry 
ont entirely, for that is also very injurious. 
In wetting them the water must be poured 
on in such a way that it will run out agam 
through the hole in the bottom of the pot. 
If the earth gets too dry, it is best to place 
the pot in water so that the water will 
saturate the dirt very gradually. They may 
be watered at any hour of the day, except § 
when the sun is sbining on the pot or has § 
just left it; for the earth gets hot when the § 
sui shines on it, and then if cold water1s @ 
poured on it, it will cool off too rapidly. § 
The best time for watering flowers ™ @ 
summer is the evening, and in winter noon 
is best. Well water should xever be used, 
but always use either rain water or brook 
water. 


Improvements in car couplings have been 
patented by Mr. William H. Swinford, of 
Cherokee, Ala. The drawhead and coupling | 
pin are of the usual construction, the a 
of the coupling having an opening throug 
which passes the inner end of a lever, tha 
is pivoted to the end of the car and projects 
from its sides where it is provided with @ 
crank. A chain attached to an arm on the 
lever is also attached to a U-shaped ee: | 
pivoted to the end of the car. When the 
lever is pressed down the pin 1s raised, a0 


when it istturpcd the ball raises the linkfforg 
( coupling. 
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